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Opportunity to Aid the Electric Vehicle 
HILE stations have done much in 
quainting the public with the advantages of the 
electric vehicle and are themselves liberal purchasers 
and users of such machines, the manufacturers have not 
shirked their share of the burden. 


central ac- 


The greatest single 
investments made in electric vehicles, those by the de- 
partment stores, breweries and express companies, were 
made at the behest of the manufacturers with little or 
no assistance from the lighting companies. However, 
instances abound where both have co-operated to mutual 
advantage. Such a situation now confronts the manu- 
facturers of electric vehicles and in its solution the help 
of the central stations would be welcome and most val- 
uable. As announced in our news pages, the Post Office 
Department is advertising for equipment to carry the 
mails and will consider motor vehicles in place of horse- 
drawn wagons for such service in many cities of the 
Middle West. 
the central stations in the respective cities will see to it 
that the government gets what is best suited for the 


The contracts are for four years, and if 


work and what is most economical, much of the mail in 
the Middle West after July will be carried in electric 
vehicles. As the time is short, intensive, enthusiastic 
co-operation is necessary or the opportunity will be lost. 
The cause is worthy of the best efforts of the central 
station. 


The Panama-Pacific International Exposition 
ITHOUT doubt the Panama-Pacific International 
Exposition, the gates of which have just been 
thrown open to the world, is worthy in every way of the 
greatest material achievement in American history, the 
completion of the Panama Canal. 
well be proud of 


San Francisco may 
the honor bestowed upon her and 
prouder still that she has brought to fruition so glorious 
a work, planned before the catastrophe that overtook 
her in 1906 and carried through despite that staggering 
handicap. Completed, like the canal, before time, the 
Exposition is remarkable in other respects as well. It 
contains no Palace of Electricity because the art can- 
not be thus confined—the whole Exposition is a tribute 
Out- 
line lighting, which was characteristic of the exposi- 


to electricity, for it is everywhere to be found. 


tions at Chicago, Buffalo and St. Louis, is nowhere to be 
een, the architectural features, the statuary and the 
delicate buff and pastel colorings being brought out re- 
splendent in all their beauty by means of masque and 
flood lighting. After sunset the view, in the estimation 
‘f many, when the palaces are flooded with light and the 
ieweled tower stands glittering and sparkling against 
the blackness of night, is a joy to behold, and better 
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by far than the view by day. 
represented officially and by 


Many foreign nations are 
exhibits of private indi- 
viduals, so that the fair cannot fail to promote for- 
eign trade and foster international good will, a consum- 
mation devoutly to be wished in this year of grace. 
That it will stimulate American trade goes without 
saying; but if it serves no other purpose than acquaint- 
ing the East with the West it will still be worth while. 


An Analysis of Business Conditions 


HEN business is below normal it is expedient 
to examine underlying conditions closely and 
to take constructive steps for improvement. En- 
forced recession is a time of opportunity. Trade 


conditions gravely demand investigation—not govern- 
mental investigation, but the practical thought which 
only personal responsibility and knowledge developed by 
Although 
primarily concerning manufactures, the letters from 
Mr. Claude L. Matthews and Mr. Guy E. Tripp in this 
issue deal with our investment relations with Europe 
and hence touch an issue vital in future central-station 
financing. The point of leading importance is that busi- 
ness unrest began long before the European war. The 
war accentuated it. In analyzing causes one must log- 
ically take into account the profoundly adverse effect on 
business of governmental action in which the last three 
national administrations had a part. Signs here and 
there lead us to hope with some assurance that not only 
has the governmental attitude reached a climax but that 


real contact with business problems can give. 


as a menace to business it is now actually beginning to 
recede. 


Treatment of Depreciation 

HAT systematic provision for depreciation is made 

by some companies has long been known, and 
under improved accounting methods greater publicity is 
now being given the facts. In its annual report to 
stockholders for 1914 the Commonwealth Edison Com- 
pany of Chicago explains its change in accounting prac- 
tice. Depreciation reserve at the close of 1913 was 
$4,521,839, from the 1914 
earnings for amortization and depreciation $2,215,147. 
The reserve stood at $6,600,596 at the close of 1914, 
indicating that during the year $136,390 was expended 
from this account. 


and there was set aside 


The mortgage required an allow- 
ance of $544,000 for depreciation reserve in the year, 
and this minimum provision for protection of the bond- 


holders was materially and properly exceeded. The ap- 


propriation for the year is 11.6 per cent of the operating 
revenue. 


Ordinary operating expenses were 51.4 per 
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cent of operating revenue, the total for the two being 
63.0 per cent. “Taxes and municipal compensation” 
absorbed an additional 7.8 per cent, making an aggregate 
for the three items of 70.8 per cent. Another feature 
of the change in the accounting practice of the company 
is that whereas the amount required by mortgage has 
been credited to depreciation reserve the estimated de- 
preciation for the year has been credited annually in the 
past to plant accounts; as both are to be carried here- 
after in the reserve, that account, barring large replace- 
ments and changes in the basis of earnings, will increase 
to substantially greater sums. Progressive central- 
station managers are learning that the necessity for 
depreciation accounts should be made clear to the public. 


Conductivity of the Earth 

From an electrical standpoint the earth is properly 
regarded as a great electric conductor. It not only 
offers a conducting surface for carrying the electric 
waves of radiotelegraphy, but it also provides a return 
conducting path for electric circuits of various kinds. 
Nevertheless, when an examination is made into the con- 
ductivity of the earth and its causes, it is found that 
nearly all of the substances composing the crust of the 
earth, such as granite, slate, chalk, clay or silica, are 
extremely poor conductors in the dry state. In fact, 
except for a few comparatively rare substances, the 
earth’s surface material dried, at ordinary tempera- 
ture, is virtually insulating. As to how the earth’s 
substance may conduct at deeper and hotter levels, one 
can form only a rough guess, but the substances at the 
top owe their conductivity almost entirely to the water 
they contain, together with the saline substances dis- 
solved in the water. Electric conductivity of the soil 
is its water conductivity. 

A somewhat similar state of affairs is presented to 
our attention when we consider the thermal conductiv- 
ity of the soil. The soil is indeed a poor thermal con- 
ductor in comparison with the metals, but an analysis 
of the nature of thermal conductivity in the soil shows 
that the solid substances when dried are virtually ther- 
mal insulators in nearly all cases, and that the water 
contained in the soil mainly accounts for the conductiv- 
ity which is presented. To a considerable extent ther- 
mal conductivity of the soil is its water conductivity. 


The last-mentioned relation was clearly brought out 
in a paper by Mr. L. E. Imlay, read at the recent mid- 
winter convention of the American Institute of Electri- 
cal Engineers in New York City, on the effect of mois- 
ture in the ground on the temperature of underground 
cables. It was shown that the soil surrounding a buried 
conduit containing active electric cables may become 
hot, dry and powdery, a condition which would reduce 
its thermal conductivity toa minimum. The addition of 
moisture to the soil, either from above or from below 
through a vacant duct, brought about a very distinct 
reduction in the temperature of the cables, and also in 
the temperatures of the surrounding soil. It seems 
readily possible that future installations of heavily 
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loaded conducting cables, buried in conduits, will have 
special water-cooling ducts laid in their immediate vi- 
cinity, for the purpose of keeping down the cable tem- 
peratures. A noteworthy result afforded by the obser- 
vations of the author is the relatively great distances to 
which the heat liberated from active cables in a buried 
conduit can appreciably raise the temperature of the 
ground. It appears that the temperature of the soil 1 
meter below the surface was raised by some 20 deg. C. 


at a distance of half a dozen meters away from the 
buried conduit. 


Concentric Wiring 

We are glad to see the open discussion that has been 
taking place regarding the possibilities of concentric 
wiring, and we hope that the subject will continue to 
be discussed frankly and freely from all possible view- 
points. On one feature all parties agree, namely, that 
there is a strong and growing demand for some cheap 
and effective system of wiring which will enable small 
consumers to be obtained in sufficient numbers to justi- 
fy serving them. The isolated small consumer, who 
must perforce be classified with large consumers and 
dealt with accordingly, has always been regarded as a 
rather dubious asset to the central station. On the 
other hand, nothing is clearer from recent experience, 
both at home and abroad, than that when numerous 
enough to be dealt with as a class small consumers be- 
come profitable. We need not here enter into the details 
of handling the small-consumer business further than 
to note that if put on a contract basis the expense of 
carrying it is small, and if on a meter basis there is 
something to be said for less frequent billings than at 
present, in order greatly to reduce the bookkeeping and 
meter-reading cost. 


In order to serve the small consumer effectively one 
must be able to wire his premises cheaply. The more 
outlets that can be provided for a given sum the more 
business on the whole the central station will obtain. 
It is an incontestable fact that the gradually increasing 
severity of the requirements of the fire underwriters has 
made wiring more expensive in spite of many improve- 
ments which have tended to lower the price of material. 
Concentric wiring provides a chance of reducing the in- 
stallation costs in a way that should be very beneficial, 
but in order to succeed it must meet all of the reasonable 
requirements of electrical and mechanical safety. Suit- 
able grounding can easily be obtained. A rascally in- 
clined contractor or an utterly incompetent workman 
can make any system of wiring dangerous, but we be- 
lieve that not only the character of the contractors but 
that of the workmen has steadily improved, and that 
these risks are becoming progressively less. Certainly 
it would not be difficult for a central station to make 
sure that its wiring campaign was properly carried out. 


Possible mechanical difficulties which rise from the 
concentric construction and might make trouble in spite 
of careful workmanship deserve serious consideration. 
This matter has been referred to in our correspondence 
columns, and more information about it is highly de- 
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sirable. Experience abroad gives considerable encour- 
agement, yet it is well known that one cannot in matters 
of construction rely implicitly on foreign experience. 
So far as the fire underwriters are concerned, they are 
apt to be ultra-cautious. It is safe to conclude that they 
will permit the concentric system to be used only after 
it has been cleared of all reasonable objections. We be- 
speak a thorough investigation and discussion of the 
whole matter. If concentric wiring should come into 
large use, it would undoubtedly work a revolution in 
the material now popular for interior wiring, and would 
work some inconvenience to makers of standard mate- 
rial. However, when the need is pressing the manufac- 
turer must meet it, and if he can do so by any system 
which offers better protection than the concentric at a 
similar price he will reap his reward. At all events let 
the subject be opened up at once in theory and practice 
so that the real situation may be thoroughly understood 
by everyone concerned. 


Calculation of Electromagnet Windings 

It is characteristic of electrical engineers that they 
are addicted to dealing with wires. They are very apt 
to be engaged in thinking, designing, insulating, erect- 
ing, testing or operating wires. Even the engineers in 
so-called wireless telegraphy have a strong tendency in 
the same direction. In East India the unreflecting na- 
tives commonly associate all species of electrical work- 
ers under one and the same denomination of “tar- 
wallahs,” or wire-boys. This Oriental generalization 
may be sociologically indiscriminate, but it is not philo- 
sophically undiscerning. 


In dealing with coils of wire for electrical engineering 
purposes, one might at first sight suppose that the geo- 
metrical and physical properties of a simple cylindrical 
coil, either with or without an iron core, were so funda- 
mental and elementary that their quantitative relations 
were necessarily of the easiest sort. However, a little 
inquiry will sadly undeceive the verdant tyro. It is true 
that certain elementary geometrical relations, familiar 
to the ancient Greeks, present themselves in any exam- 
ination of the subject, such as the proposition that the 
perimeter of a circle is x times its diameter. But any 
serious discussion of the resistance, inductance, mag- 
netic or thermal behavior of a magnet winding of given 
dimensions will lead the student into any or all depths 
of mathematical complexity he may desire. 


Not only are the quantitative relations of magnet 
windings complex in their details, but there is also a 
distinct element of variability in construction. When a 
bobbin is wound with insulated wire by a machine prop- 
erly arranged for that purpose, the length of wire in 
the winding can ordinarily be predicted, after a few 
trials, to a nicety. Again, when the bobbin is wound 
by the hand of a skilled mechanic, the length of wire 
laid on can be predicted within a certain not very wide 
range. If, however, the bobbin is hand-wound by an 
unskilled winder, the discrepancy between the actual 
and computed length of wire laid on may be very great. 
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Many variables enter into the behavior and operation 
of an electromagnet winding. In some applications the 
cost of electric excitation, in others the cost of mate- 
rials, in others the heating, in others the degree of 
magnetic excitation may be the salient considerations, 
and engineering formulas of a reasonably simple char- 
acter have to be developed for each case as it arises. A 
relatively large literature already exists upon the gen- 
eral quantitative field. 


In the article on page 529, by Messrs. E. E. George 
and Harold Pender, a set of working formulas is de- 
veloped for determining the size of wire needed to yield 
a given number of ampere-turns, consistent with an 
assigned heating limit. The space-factor, or ratio of 
copper volume to winding volume, is assumed to be that 
pertaining to a perfect winding, without compression of 
the insulator and without settling between layers. It 
is shown that, in certain cases, equations present them- 
selves of a higher order than the second and insist on 
being solved. In such cases graphical solutions are sug- 
gested in preference to arithmetical solutions. We think 
that this course will meet with the approval of the great 
majority of engineers. 


In order to meet the requirements of the particular 
sizes of wire in the regular wire table, in cases where 
an intermediate size of wire would be indicated by com- 
putation, a suggestion js offered of employing a part 
of the winding of the next size larger and the rest of 
the winding of the next size smaller. This device is 
sometimes convenient, and the graphical solution relat- 
ing to it is likely to be useful. 


Calculated and Measured Corona Losses 

Considering how recently high-tension corona effects 
and corona power losses have become known, it is sur- 
prising that the laws relating to the amount of these 
losses should have already been determined with so fair 
a degree of accuracy. In detail, no doubt, much room 
remains for elaboration, but the general laws have been 
worked out to a practically satisfactory degree of pre- 
cision. 

This condition of affairs is well illustrated by the pa- 
per read by Mr. F. W. Peek at the New York midwinter 
convention of the A. I. E. E., in which a comparison was 
presented between the calculated and observed corona 
power losses over various high-tension transmission 
lines. There are certain discrepancies which may be at- 
tributed to weather conditions or to variations in sur- 
face conditions of the conductors, but the general agree- 
ment shown is very interesting. The factors which 
enter into the production of corona loss are numerous. 
Among them are the temperature and pressure of the 
air, the size and shape of the wires, their surface con- 
dition and distance apart, the frequency and wave- 
shape of the applied emf, and the conditions of precipi- 
tation or moisture in the air, such as fog, dew or snow. 
With so many variables active it is indeed surprising 
that the observed results should already be in good 
apparent accordance with the theory. 
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LETTERS TO THE EDITOR 


Opportunities for Electrical Manufacturers’ in 
Siberia 
To the Editor of the ELECTRICAL WORLD: 

Sirk:—In his comments on “Opportunities for Elec- 
trical Manufacturers in Siberia,” Mr. Chester W. Pur- 
ington stated that “a reasonable way of shipping from 
America would be from San Francisco, or Portland, 
Ore., by direct lines to Vladivostock.” In this connec- 
tion attention should be called to the fact that two lines 
are running from Seattle to Vladivostock. The “Russian 
Volunteer Fleet,” which is backed by the Russian 
government, had its first steamer here in November. It 
plans to have regular monthly sailings from Seattle 
directly to Vladivostock. The agents for this line are 
Messrs. Balfour, Guthrie & Company of Seattle. The 
steamers which have already sailed have carried full 
cargoes. The Royal Mail Steam Packet Line, the agents 
of which are Messrs. Frank Waterhouse & Company, has 
also established a service to Vladivostock with regular 
sailings. Both of these lines afford opportunities for 
direct shipments from this port to Vladivostock. 

FRANK DABNEY, 


’ 4 ir issistant Treasurer Puget Sound 
Ss : 
Sea tle, Vi a h. Traction. L ght & Powe Company 


Concentric Wiring 
To the Editor of the ELECTRICAL WORLD: 

Sirk:—In the discussion of the proposed concentric- 
wiring system it would be unfair to assume that the 
statements on either side were inspired entirely by 
selfish motives. Aside from such interests, the ad- 
vocates of the innovation have in view the advantages 
it would bring to some of our people from extension in 
the use of electric service, while those opposed to it 
fear the results of an untried system and the abandon- 
ment of standards of protection heretofore considered 
essential to safety of life and property. If the general 
adoption of this style of wiring were clearly and un- 
mistakably an advance in electrical development, it 
would be useless for any individual or class of men to 
try to block the wheels of progress, as the attempt 
would be futile. But the very fact that there are so 
many and such persistent objections to it furnishes 
good ground for hesitation in its acceptance. 

The requirements for safe electrical installations in 
the United States cannot be put on the same plane with 
those of England or Germany, where a system of wir- 
ing somewhat like the concentric is used, because of 
the much higher standard of general building construc- 
tion and personal supervision with reference to fire 
prevention maintained in the latter countries. We are 
frequently reminded that our annual per capita fire loss 
is many times theirs. It was not so long ago that a 
favorite explanation for fires of uncertain origin was 
“crossed wires,” but this is now rarely mentioned. The 
present high standard of electrical installation and pro- 
tection has made the charge extremely improbable. A 
standard that has accomplished such results should not 
be hastily abandoned. It is difficult to see how a sys- 
tem of surface wiring like that proposed could be in- 
stalled without offering a greater fire hazard from 
short-circuits due to accidental crushing and cutting of 
the exposed or semi-exposed conductor. There would 
also undoubtedly be a much greater tendency on the 
part of the consumer to make extensions in his own 
wiring because of the seeming simplicity of the sys- 
tem. This could hardly do otherwise than materially 
increase the risk from defective wiring and would be a 


matter difficult to control. The claim of economy in 
installation is, of course, the basis for believing that 
extensions would take place. In cities like Chicago, for 
example, where wood molding or knob-and-tube instal- 
lations are no longer permitted, rigid conduit is prin- 
cipally used in new houses and armored cable in old. 

Millions of feet of raceways exist in large office build- 
ings, apartment buildings and factories which are as 
safe and permanent as the buildings themselves. The 
new system, even if cheaper, would scarcely be con- 
sidered for this class of work. If the non-inclosed 
system of wiring was not considered satisfactory in 
smaller buildings in the residential districts, it is diffi- 
cult to see how the proposed system would be. If not, 
its field would be confined to cities, towns and suburban 
sections where the requirements are less rigid. Here 
it would have to compete with the lower-cost systems, 
and the economy in its use would be open to question. 

It is of interest to note that reports from England 
indicate that the corresponding system is not exten- 
sively used there, and that even some contractors, who 
presumably would favor it on account of the increase in 
the number of installations, do not do so. 

It seems doubtful if the benefits claimed for the new 
system, even if realized, would not be secured at too 
great a cost, and while there is the present wide 
diagreement among competent judges it certainly would 
not seem wise, nor in accordance with precedent, to 
adopt a radical innovation regarding which there is so 
much honest doubt. G. W. BORST, 

Ch icago, Il. Electrical Engineer, 


Chicago Fuse Manufacturing Company 


Thawing Sleet by Electricity 
To the Editor of the ELECTRICAL WORLD: 

S1kR:—For a good many years the writer has believed 
that it is possible to thaw out any ice that accumulates 
on wires during a sleet storm, but it was only a few 
days ago that an opportunity presented itself to test 
the idea on our transmission line, which is 9 miles long 
and consists of three three-phase circuits of No. 4 
B. & S. gage. After a sleet storm lasting ten hours, 
the outer diameter had increased to double that of the 
wires, but by passing 100 amp through each circuit for 
ten minutes, one after the other, all three circuits were 
made perfectly clear of ice. The above outline may 
contain some information of value to others who wish 
to try the experiment. JOHN B. DorRAIs, 


Superintendent 
Canadian Electric Light Company 


Levis, Quebec, Can. 





Weakness in Steel Towers 
To the Editor of the ELECTRICAL WORLD: 
Sir:—Referring to the letter of Mr. R. D. Coombs 
in your issue of Feb. 13 commenting on my letter in 
your issue of Jan. 23 on “Weakness in Steel Towers,” 
allow me to state that the line I had in mind was one 
equipped with poles of the three-leg type and not fab- 
ricated structures. However, fabricated structures of 
both the pole and the tower type are being made of re- 
rolled material, and I believe it would be wise for pur- 
chaser and engineers always to satisfy themselves that 
the manufacturers of poles and towers are not using re- 
rolled material. The names of well-known manufac- 
turers of structural shapes are rolled in the shapes, and 
hence where no name is visible the material employed 
should be traced to the stock from which it originated. 
Franklin, Pa. B. HASKELL. 
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Mr. Tripp’s Address on Business Conditions 
To the Editor of the ELECTRICAL WORLD: 

SIR:—Your report in your issue of Jan. 30, 1915, of 
the address made by Mr. Guy E. Tripp, chairman of the 
board of the Westinghouse Electric & Manufacturing 
Company, to the New England Street Railway Club in 
Boston on Jan. 21, has interested me greatly. 

I agree heartily with him that “a most serious con- 
dition confronts us.” However, after reading his re- 
marks, I am in more of a quandary than ever as to the 
correct answers to the following questions: 

(1) To what prosperous year or sequence of years in 
this country, since 1900, can Mr. Tripp point when 
money was not normal or plentiful in Europe, par- 
ticularly in the Bank of France? 

(2) To what years of business depression can Mr. 
Tripp point when the Bank of France was not extended 
or over-extended? 

(3) Is it not a fact that, up to the outbreak of the 
European war in July and August, 1914, our security 
issues, which were offered by the large corporations to 
secure funds for the financing of betterments, improve- 
ments and new undertakings, were largely purchased 
by European investors? (It is said that they now hold 
about $5,000,000,000 worth.) 

(4) Could this country have reached its tremendous 
industrial growth in the short space of 100 years with- 
out the aid of European capital? 

(5) When that capital has been cut off more than it 
was in 1893, 1894, 1895 and 1896; 1902 and 1903; 1906 
and 1907, and in 1910, 1911, 1912 and 1913, is not that 
the real cause of this unprecedented business depres- 
sion? 

(6) Is it not a generally recognized fact that the 
balance of trade was against us for four months of 1914 
principally on account of the reduced buying power of 
the world due to the destruction of capital caused by 
the first and second Balkan wars in 1911, 1912 and 1913 
and to the hoarding of capital in France and Germany 
because of the fear of a general European conflict? 

(7) Is it not extremely advisable for us to begin to 
develop our foreign trade for manufactured products, so 
that the balance of trade can rarely, if ever, go against 
us, as England and Germany have done, or would Mr. 
Tripp advise us to build branch factories in foreign 
countries so that we do not need to seek foreign trade, 
except where these branch factories cannot get it? 

(8) If it is advisable to have a balance of trade in 
favor of the United States, is it not advisable to make 
every legitimate effort to convince foreign buyers of 
the superiority of our products, and, if so, is there any 
time when we shall have a better opportunity than now? 

(9) Secretary Redfield said in St. Louis on Jan. 22, 
1915, to the foreign trade convention of the National 
Foreign Trade Council that thousands of tons of freight 
worth millions of dollars are accumulating storage 
charges in all of the ports of the United States for want 
of vessels to transport it; he read proof after proof of 
this; he said that the government had asked for sugges- 
tions, plans and remedies for this problem and still 
wants them, but up to then had not received even a sug- 
gestion. Is there any other way to obtain ships than 
that proposed in the ship purchase bill, in order to be in 
time, to take advantage of our opportunity ? 

(10) Is it not imperative, in view of the fact that 
the public service and larger industrial corporations 
nave depended upon the purchase of a great part of 
their security issues by the investors of European coun- 
tries, and that the great waste of capital is going on 
among the warring nations at the rate of $46,000,000 
per diem, that we give serious consideration to ways 
and means for obtaining financial independence? 

11) Why would not Sections Nos. 80 to 84 of the 
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companies’ consolidated act of 1908 of England (which 
can be found in most law libraries) go a long way 
toward solving the problem? (In brief, this law is the 
fundamental reason why it is possible for promoters of 
new security issues to advertise a stock issue in the 
daily papers and state that the sale will take place on 
a certain day and then have the issue oversubscribed 
sometimes as much as five times on the day announced. 
It makes the promoters of new companies and stock 
issues lay all of the facts on the table for the prospective 
investors to see. It removes, as far as possible, the 
element of chance from the transaction. It states how 
much the promoters will get; what is to be done with 
the money; who are the promoters, the accountants, 
the bankers, the directors and the officers. Finally and 
most important of all, it makes each and every one of 
those who subscribe their names to the prospectus 
civilly and criminally liable for their statements. 

(12) Is there any reason, except the reduction of 
brokers’ and promoters’ commissions, why a similar law 
in the United States would not go a long way toward 
enabling public service corporations and the larger in- 
dustrial companies to finance their security issues in 
this country? 

The answers to these questions by a man of the cali- 
ber of Mr. Tripp would be very interesting, and I hope 
that he and others will answer them for the benefit of 
the readers of the ELECTRICAL WORLD. 

CLAUDE L. MATTHEWS, 


Vice-president 


Ww. N Vatthews & Brothei Ine 


St. Louis, Mo. 


Mr. Tripp Expounds His Discussion 
To the Editor of the ELECTRICAL WORLD: 

SirR:—You have kindly handed to me a copy of the 
letter which Mr. Claude L. Matthews addressed to you 
with reference to the remarks recently made by me 
before the New England Street Railway Club in Boston. 

The first five questions propounded by him ask for 
statistical data which would require more time to com- 
pile than I have available; but an examination of them 
leads to the conclusion that he believes the seasons of 
prosperity in the United States have coincided with the 
plentifulness of European money and its willingness to 
find investment in American enterprises and vice versa, 
and that as a nation we have been dependent for our . 
good times and bad times upon the barometer of foreign 
‘apital as measured by the condition of the Bank of 
France. Whatever may have been the facts regarding 
the condition of the Bank of France during the several 
periods referred to in questions 1 and 2, it would be 
unsafe to base any judgment thereon as to the future, 
and I believe they should be regarded as having no more 
weight than many other interesting coincidences. 

The financial relations between the United States and 
France have been much less intimate than those between 
the United States and England, but it is undoubtedly 
true that we have drawn largely upon Europe, par- 
ticularly upon England, for the capital with which to 
finance our development in the past. In recent years, 
however, while we have continued to market securities 
abroad because of the favorable rates of interest ruling 
there, an increasing proportion of our financing has 
been done at home because we have now reached the 
stage where the annual savings of the United States 
available for investment are greater than those of any 
European country, and so well informed an economist 
as Sir George Paish, of London, estimates them as 
greater than the savings of England, Germany and 
France combined. 

While the present inability to obtain foreign capital 
by reason of conditions in Europe is a handicap, it can 





518 ELECTRICAL WORLD 


scarcely be considered the sole or principal cause of a 
business depression beginning long before the present 
war was entered upon and at least coincidental with the 
general agitation for legislative regulation of all busi- 
ness, the uncertainties in manufacturing industries due 
to prospective and actual tariff legislation, and the lack 
of earning power of railways. 

Taking all things into consideration, it would be my 
opinion that the “real cause of this unprecedented busi- 
ness depression” is not the fact that European “capital 
has been cut off more than it was” in the years named 
by Mr. Matthews. 

Mr. Matthews asks in question 6 if the balance of 
trade was not turned against us by reason of the Balkan 
wars and the hoarding of European capital in anticipa- 
tion of the present conflict. 

I should not think that these factors weighed heavily 
in the trade situation because the principal reason for 
the shifting of the balance was an increase of $133,000,- 
000 in our imports from March 1 to Aug. 1, and the 
simplest way to account for that increase is the reduc- 
tion in tariff duties. The effect of the increase in im- 
ports was accentuated by a decrease of $83,000,000 in 
exports, about 70 per cent of which occurred in manu- 
factured articles. 

The suggestion, in question 7, that it is “advisable for 
us to begin to develop our foreign trade for manufac- 
tured products,” it seems to me, is not just to American 
manufacturers and exporters, in view of the fact that 
our exports of manufactures have increased more than 
600 per cent in the last twenty years, or from $179,- 
000,000 in 1893 to $1,185,000,000 in 1913, and that man- 
ufactures, which formed but 22 per cent of the exports 
in 1893, were 49 per cent of the greatly enlarged total 
in 1913. It is principally to manufactures that we owe 
our large export trade and heretofore favorable balance 
of exports over imports. 

Manufactures exported showed an actual gain of $1,- 
006,000,000 from 1893 to 1913, while the increase in all 
other merchandise in that period was but $591,000,000; 
in fact, the percentage of growth in American manufac- 
tures exported was larger than the percentage of growth 
in British or German exports of manufactures in the 
period 1900 to 1912. 

To those who have indorsed the popular fallacy that 
American manufacturers are not skilful and energetic 
in their business I recommend an investigation of these 
statistics, which I believe to be accurate. 

The eighth question asks “if we shall have any better 
opportunity than now to convince foreign buyers of the 
superiority of our products.” We should, of course, im- 
prove every practical opportunity to convince foreign 
buyers of the good quality of American manufactures; 
and, in view of the facts already noted, it would appear 
that we have been quite successful in doing so. 

Whether a time of general financial depression and 
absence of purchasing power in many countries and 
communities is an especially favorable one for an at- 
tempt to establish new trading relations each manufac- 
turer and exporter will determine for himself. 

The latest information regarding trade conditions the 
world over indicates that the volume and value of in- 
ternational commerce at present is but about two-thirds 
of normal. 

Question 9 asks: “Is there any other way to obtain 
ships than that proposed in the ship-purchase bill in 
order to be in time to take advantage of our oppor- 
tunity?” Doubtless there has been a congestion of cer- 
tain freights at certain ports of the United States, 
though this congestion, as shown by the statements pub- 
lished by the Secretary of the Treasury, occurs chiefly 
in wheat and cotton. The congestion in wheat will soon 
be relieved by reason of the fact that our surplus is 
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being rapidly exhausted, while that in other freights will 
be reduced by the fact that many ships which were 
delayed in European ports by lack of labor and docking 
facilities for the discharge of their cargoes are now 
being rapidly unloaded and released for further activi- 
ties in the carrying trade. While a temporary lack of 
carrying facilities was an inevitable consequence of the 
destruction or tying up of ships by the war, there seems 
to be at Washington a difference of opinion as to whether 
this should be relieved at the expense of the taxpayers 
or left to private enterprise. Many believe that the 
only way in which the government can increase the 
supply of ships more promptly than private capital can 
do it would be by purchase of the interned vessels at 
our ports, and that such a step by the government might 
result in grave international complications. Even these 
interned ships would have been purchased before this by 
private capital and added to the ocean fleets if encourag- 
ing laws had been enacted and there had been no in- 
ternational obstacles. 

Question 10, which asks if it is not “imperative that 
we obtain financial independence of Europe,” may be 
answered emphatically in the affirmative; and it may 
also be added that such degree of financial independence 
as we have already achieved has been accomplished by 
developing our home resources, building up our inde- 
pendent industries and protecting our home market. 

The magnitude of our home market can scarcely be 
realized until we compare it with the foreign markets of 
which we hear so much. The value of the domestic 
merchandise, the products of our farms and factories 
and forests and mines sold in the home market annually 
is practically twice as great as the value of all such 
articles forming the international trade of the world in 
a like period. Moreover, the value of domestic manu- 
factures sold in our home markets is more than twice 
the value of all the manufactures exported by all the 
countries in the world, and I repeat what I said in 
Boston, that the removal of any measure of encourage- 
ment and protection of home industries on the theory 
that the injury will be repaired by any increase in for- 
eign trade that we are likely permanently to retain in 
competition with England and Germany is a colossal 
mistake. 

That some degree of protection has been removed 
seems to me indisputably shown by an increase of $133,- 
000,000 in imports between March 1 and Aug. 1, which, 
it should be remembered, was a period of depression. 

The suggestion, in inquiry 11, that something similar 
to the English companies act (which provides for great 
publicity about security issues) become a law is an ex- 
cellent one, and I believe that financial authorities in 
this country would very generally approve of provisions 
of this character by which the promoters or brokers 
offering the securities of a new company would be re- 
quired to set forth publicly all of the material facts 
relative thereto and be held accountable for their truth- 
fulness. As a matter of fact, this was practically the 
conclusion reached by the Hadley commission ap- 
pointed several years ago by President Taft and which 
found no place, so far as I have been able to observe, 
in the various anti-trust laws which have been enacted 
recently. 

I have already trespassed too greatly upon your space, 
but I feel that in so far as practical it is due to Mr. 
Matthews (who has certainly raised many interesting 
questions) that I should express my views, not as a 
political economist, however, which I am far from claim- 
ing to be, but merely from the viewpoint of a business 
man having an earnest desire to contribute whatever I 
am able toward the exposition of sound business prin- 
ciples. 


New York. G. E. TRIPP. 
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Central-Station Development at Portland, Maine 


Engineering and Operating Features of Large Interconnected System—The Hydroelectric 
Plants at Bonny Eagle, West Buxton and North Gorham 


HE electric-service system of the Cumberland 

{ County Power & Light Company, of Portland, 
Maine, represents one of the most important re- 

cent examples of centralized energy production and dis- 
tribution to be found in New England. The policy of 
consolidation of properties has been carried out along 
unusually broad lines in the southern part of Maine 
by the banking houses of A. B. Leach & Company, New 
York City, J. & W. Seligman, New York City, and E. W. 
Clark & Company, Philadelphia, and the expansion of 
the present system from the limits of only a few years 
ago is of much interest. With an outstanding capital- 
ization of $9,770,000, the company owns three hydro- 
electric plants within 25 miles of Portland and a steam 
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plant in the latter city, and it controls through lease the 
Portland Railroad Company and through stock owner- 
ship the Lewiston, Augusta & Waterville Street Rail- 
way and the York County Power Company. The com- 
pany does the entire street-railway, lighting and motor- 
service business in Portland, and controls the electric- 
railway systems connecting the most important nearby 
cities, with the exception of the recently completed 
Portland-Lewiston Interurban Railroad. 

In addition to the control of electric railways in Yar- 
mouth, Bath, Lewiston, Auburn, Gardiner, Augusta and 
Waterville, the company controls the electric-lighting 
and motor-service business of Biddeford, Saco and many 
other places along the York County coast, including Old 





FIG. 1—GENERATING ROOM AT BONNY EAGLE STATION 
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Orchard, Kennebunk and Waterboro, Sanford, Spring- 
vale, Alfred, York Harbor and Beach. The Cumberland 
company owns a hydroelectric plant of 12,000-hp rating 
at Bonny Eagle, on the Saco River, a 4021-hp station on 
the Saco River at West Buxton, and a third hydroelec- 
tric plant of 2547-hp rating at North Gorham, on the 
Presumpscott River. These stations are connected with 





FIG. 2—-HEADGATES AT BONNY EAGLE PLANT 


Portland by two 38,000-volt transmission lines running 
from each plant to the so-called Sewall Street substation, 
which is the most important distributing point on the 
system. A tie line also connects the North Gorham and 
Bonny Eagle plants, so that the high-tension system 
forms a complete loop which is of great value in oper- 
ation. 

At Biddeford the York County company owns a 2500- 
hp steam plant, and there are available small stations for 
emergency use at Kennebunkport, Sanford and York 
Harbor. The Portland Railroad Company, operating 
107 miles of track, furnishes street-railway service in 
Portland and the suburban district lying between Saco 
and Yarmouth. The Lewiston, Augusta & Waterville 
Street Railway does not purchase energy from the 
Cumberland system, as the lines of the Central Maine 
Power Company and the Androscoggin Electric Com- 
pany are within its territory and are more accessible. 
The Portland Railroad Company has a_ steam plant 
of 6099 hp on the waterside of the city, the Lewiston 
line has 1720 hp in steam plants, and there is also avail- 
able at Plum Street, Portland, for auxiliary and emer- 





FIG. 3—-DAM, PENSTOCKS AND WHEELS AT BONNY EAGLE 
PLANT 


gency service a 3310-hp steam station. The total gen- 
erating rating of all the steam and hydroelectric sta- 
tions under the company’s control is now 33,497 hp, and 
the estimated population served is 200,000. The gross 
earnings of the company for 1913 were $2,354,797, 
operating expenses and taxes were $1,215,247, and net 
earnings $1,139,550. The balance available for divi- 
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dends, sinking funds and renewals was $327,650, a full 
6 per cent dividend on the preferred stock requiring 
$138,000. The annual output of the Cumberland County 
company’s plants alone is now about 38,570,000 kw-hr., 
there having been a gain of 11,000,000 kw-hr. in the past 
year. Portland is the largest city and commercial 
metropolis of Maine. It is the terminus of three rail- 
roads and several transatlantic and coastwise steamer 
lines and has diversified manufactures. 

The Saco River has a total fall of 1880 ft. in 104 
miles, the maximum rate of fall being 94.6 ft. per mile 
near its source in the lake district of the Crawford 
Notch. The total drainage area is 1750 sq. miles. The 
plants at Bonny Eagle and West Buxton are among the 
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FIG. 4—TRANSMISSION SYSTEMS OF CUMBERLAND COUNTY 
POWER & LIGHT COMPANY 


most modern in Maine from the standpoint of hydraulic 

design, the former being the more recently completed 

station. Service was begun at Bonny Eagle in the 

spring of 1912. The plant was designed by J. G. White 

& Company, Inc., New York, and its electrical features 

are as satisfactory as its hydraulic characteristics. 
Bonny Eagle Plant 


The Bonny Eagle development is situated 19 miles 
from the outlet of the river. Above the plant in the 
Saco watershed are 33 sq. miles of lakes and ponds. The 
run-off of the river averaged 1.31 cu. ft. per second per 
square mile in 1911, and 1.61 cu. ft. per second per 
square mile in 1910. The station, a concrete, brick and 
steel building with a steel truss roof, 160 ft. by 50 ft., 
spans a narrow gorge. The main dam, a solid concrete 
structure 160 ft. long, 50 ft. high and 8 ft. wide at the 
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top, is erected immediately above the station. About 
one-quarter mile above the station a diverting dam with 
a 400-ft. spillway has been built across the river chan- 
nel, so that a forebay about 0.9 sq. mile in area is es- 
tablished above the headworks. From the main dam six 
steel penstocks 13 ft. in diameter lead to the wheels, and 
two 4.5-ft. penstocks lead to the exciter wheels. The 
head on the wheels averages 39 ft., and the company is 
able to use 4 ft. of flashboards on the dam. There are 
six generating units in the station, each being a 1500- 
kva, 2300-volt, three-phase, sixty-cycle alternator direct- 
ly driven on a horizontal shaft by a 5l-in. S. Morgan 
Smith turbine with Lombard governor. Two gates are 
provided for each large penstock and one for each ex- 
citer penstock. Reinforced-concrete draft tubes take 
the discharge from the wheel casings to the tailrace. 
Each wheel has three bearings, two being inside the 
wheel casing and the third inside the generator room, 
which is separated from the wheel proper by a brick 
wall. From each main penstock a 12-in. relief pipe is 
carried upward vertically to above the intake level, 
smaller pipes being used in connection with the ex- 
citer penstocks. Inclined screens are provided on the 
upstream side of each pair of headgates, and the gates 





FIG. 5—SWITCHBOARD AND TRANSFORMERS, WEST BUXTON 
STATION ; 


are operated by hand through gearing. The pond im- 
mediately above the station can be drawn down to a 
minimum of 24 ft. below high water in operation. A 
reinforced-concrete log sluice with a gradient of 0.3125 
ft. per ft. leads from the dam through the power house 
to the tailrace. The sluice is V-shaped, with an inside 
width varying from 6 ft. at the top to 1 ft. at the bot- 
tom. It is reinforced by nine 60-lb. steel rails the bases 
of which form a wearing surface against which the logs 
run in their downward passage. The sluice is 8 in. thick 
on each side of the runway at the top and about 8 ft. 
wide at the bottom. 

The station arrangement is simple and efficient, all 
the generators being mounted on concrete foundations 
in a single row with two 125-kw, 125-volt exciters in 
the center, each directly driven by a 21-in. S. Morgan 
Smith turbine. The switchboard is installed on the 
generator-room floor. The east side of the station is 
divided into bays by the columns and is double-decked, 
the operating-room floor carrying low-tension oil 
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switches, 2300-volt buses, and three banks of step-up 
transformers, each of the latter consisting of three 
1000-kva water-cooled units which raise the pressure to 
38,000 volts. At the rear of the bays under the gallery 
are installed sets of electrolytic lightning arresters con- 
nected with horn-gap dischargers mounted on a channel- 
iron frame outside the building, a narrow footwalk 





FIG. 6—2300-VOLT BUSBARS AND AUXILIARY CONNECTIONS 


being provided close to the latter to facilitate inspection 
and repairs. Inclined bushings carry the taps through 
the wall. On the gallery, which is built with a concrete 
floor reinforced by I-beams 16 ft. above the main floor, 
are installed the high-tension oil switches, disconnecting 
switches and buses associated with the outgoing lines. 

The low-tension side of the station is laid out for one 
set of 2300-volt buses sectionalized into three parts, one 
pair of generators being connected with one bus section 
by leads run in fiber duct laid in the floor. The exciter 
leads are run in galvaduct. Disconnecting switches 
are installed on each side of every oil switch. Low-ten- 
sion oil switches are of the solenoid-operated type, with 
tripping relays in concrete compartments on the main 





FIG. 7—SECTION OF SWITCHBOARD 


floor, the disconnectors being mounted between barriers 
of asbestos board. 

The lightning arresters have an auxiliary ground 
on the waterwheel casings. The conductors from the 
2300-volt generators are lead-covered cables run verti- 
cally through a concrete recess in the bus structure to 
the buses, the series transformers being mounted in the 
cables about 4 ft. above the floor, with leads run in con- 





522 


duit to the switchboard, and with potential leads for 
voltmeter and wattmeter coils taken off at the top 
through fuses and conduit, the arrangement being un- 
usually good mechanically and straightforward electri- 
cally. Each switchboard panel is provided with a con- 
crete compartment at the rear to localize trouble. 

The operating room is lighted by fourteen 150-watt 
lamps suspended from 1-in. pipe brackets attached to 
the columns and carrying the lamps 18 in. from the wall 
and about 15 ft. above the floor. The bus structure is 
built to accommodate two sets of three-phase, 2300-volt 
buses in case the company desires to install them later. 
All oil switches are remote-controlled from the switch- 
board, and energy for solenoid operation is supplied by 
a 55-cell “chloride” battery mounted in a fireproof com- 
partment off the gallery. The battery is charged by a 
5-kw motor-generator set mounted on the generator- 
room floor. The inside wall of the battery room is of 
“Hy-rib” concrete construction. 

The high-tension leads are run upward vertically 
from the transformer bushings through openings in the 
gallery floor. The leads are of copper tubing and are 





FIG. 8—SERIES TRANSFORMERS AND 


CONNECTIONS WITH BUSBARS 


supported on horizontal insulators attached to a pipe 
framing which also serves as a guard against approach- 
ing the conductors too closely. The gallery is 15 ft. 
high and is laid out with space for two sets of three- 
phase, 38,000-volt buses, with sectionalizing and tie 
switches, although only one set has been installed. The 
buses are divided into two sections, and the outgoing 
lines, after passing through choke coils mounted near 
the roof, pass through inclined wall bushings and are 
tapped into the outside circuits, the latter being dead- 
ended on strain insulators mounted against the wall 
panels below the eaves. The electrical equipment of the 
station is in the main of General Electric make. 

The West Buxton station is situated about 2 miles 
south of Bonny Eagle. The average discharge of the 
river at the former point in 1913 was 3174 cu. ft. per 
second, and the maximum was 15,800 cu. ft. per second. 
Operating under a normal head of 25 ft. at this plant 
are four 750-kw, 2300-volt General Electric generators, 
each directly connected to a 48-in. S. Morgan Smith tur- 
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FIG. 9—38,000-VOLT LEADS FROM 
TRANSFORMERS 
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bine. The plant was designed by J. G. White & Com- 
pany, Inc., and is a 101-ft. by 50-ft. structure of con- 
crete and steel, with brick curtain walls, flanking a con- 
crete dam 300 ft. long which provides the necessary head 
for the turbines. The penstocks are short tubes leading 
from a screened forebay to the wheel casings, and the 
usual draft tubes are provided. Two 70-kw exciters 
directly driven by waterwheels are installed between the 
main units. Three governors are of the Replogle type, 
the fourth being a Lombard equipment. 

On the down-stream side of the generator room are 
installed the switchboard, oil-switch cells and step-up 
transformers. Two banks of transformers, each con- 
sisting of three 500-kw units, are installed on either side 
of the switchboard. One set of 2300-volt buses is pro- 
vided, and the 38,000-volt buses are divided into two 
sections with disconnecting switches between. The out- 
going lines are carried through 18-in. vitrified pipe with 
a 90-deg. bend in each case to keep out moisture, and 
on the station side of the pipe a double thickness of 
window glass is also provided. 

The North Gorham plant, which is situated at Great 





FIG. 10—OIL SWITCHES AND DISCON- 
NECTING SWITCHES 


Falls, on the Presumpscot River, contains four 500-kw, 
10,000-volt, three-phase General Electric generators di- 
rectly driven by 33-in. Stilwell-Bierce & Smith-Vaile 
waterwheels operating under a head of 40 ft. The sta- 
tion is a one-story brick building connected with the 
water supply by steel penstocks carried up-stream to 
the further side of a stone masonry and crib dam 35 ft. 
high. Two and one-half miles above the station is 
Sebago Lake, which furnishes the water supply of Port- 
land. The lake and its tributaries have a drainage area 
of about 470 square miles and the daily discharge at 
the lake outlet is about 925 cu. ft. per second. Each 
generator is equipped with a 30-kw belted exciter. 
Three 500-kw step-up transformers are installed at 
North Gorham, in a separate building, to raise the volt- 
age for transmission to Portland. 

A subsequent issue of the ELECTRICAL WORLD will 
contain a description of the company’s substations and 
transmission system, with references to its commercial 
practice and electrical-appliance shop. 
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Midwinter Convention of the A. I. E. E. 


Abstracts of Papers Which Were Presented at the New York Meeting 
and of the Discussions That Took Place Upon Them 


given of the midwinter convention in New York 

City of the American Institute of Electrical En- 
gineers, an account of the symposium on “The Status of 
the Engineer” and abstracts of papers entitled “Dim- 
mers for Tungsten Lamps,” by Mr. F. E. Waller, and 
“Distortion of Alternating-Current Wave-Forms Caused 
by Cyclic Variation of Resistance,” of which Messrs. 
Frederick Bedell and E. C. Mayer were joint authors. 
In this issue are given abstracts of additional papers 
and the discussions thereon. 


L: our last week’s issue a_ brief outline was 


Adaptability of Motor to Different Classes of Work 


Mr. D. B. Rushmore presented a paper entitled “The 
Characteristics of Electric Motors Involved in Their 
Applications,” in which he pointed out that the char- 
acteristics of a motor should be determined by the class 
of work it is intended to perform. Data were given 
showing the enormous increase in the application of 
electric motors for driving industrial machinery since 
the year 1899. 

Among the subjects treated in the paper were the 
advantages of electric motor drive, applications, classi- 
fication, rating, limitations, speed classification, char- 
acteristic curves, mechanical considerations and operat- 
ing features. 

Attention was called to the fact that commutation 
affects the life of brushes and commutators consider- 
ably with continuous-duty motors, but with intermit- 
tently loaded machines sparking may be permitted if 
the commutator and brushes have time to polish be- 
tween “peaks.” When a motor is geared or directly con- 
nected to a machine the speed of which must be changed 
periodically, sparking will always occur on the same 
segments of the commutator, therefore sparkless com- 
mutation should be maintained on all loads. Regula- 
tion is an important factor on paper machines, cutting 
tools, etc. The efficiency is usually an important fea- 
ture of continuously running machines; of secondary 
importance on cycle-duty apparatus, and of little ac- 
count where a motor runs practically all the time on 
armature control. Power-factors affect only the cost 
of supplying energy to the motor. 

In selecting motors their characteristic curves should 
be studied to determine whether they will conform with 
the load conditions. It is also important to know the 
condition existing at the place where the motor will be 
installed, in order to ascertain the proper kind of in- 
stallation to use. From an operating point of view it 
is also necessary to know the following: Stability of 
operation, effect of voltage, frequency and wave-form 
variation, effect of unbalancing phase voltages, effect of 
single-phase operation on three-phase circuits, limita- 
tions to throwing motors directly on line, ete. It may 
also be advisable for motors to have a small flywheel 
effect and characteristics which will improve the power- 
factor. 

Discussion 


The subjects outlined in Mr. Rushmore’s paper were 
treated in detail in written discussions by Messrs. 
L. E. Lanier, K. A. Pauly, Ernst F. W. Alexanderson, 
C. J. Fechheimer, F. B. Crosby, A. E. Averrett, Lee F. 
Adams and C. A. Adams. These reports in general 
represented a compilation of information which would 
be valuable in a handbook on motor characteristics and 


applications. Mr. Lanier exhibited characteristic curves 
of various kinds of direct-current motors, and pointed 
out that the relative dimensions of armatures have con- 
siderable effect on the inertia even when the volume is 
not changed. Mr. Pauly showed that flywheels are 
effective in smoothing out power curves of motors carry- 
ing fluctuating loads the peaks of which occur fre- 
quently but only for a short period. He pointed out 
that automatic regulators can be employed to maintain 
constant speed as the energy in the rotating flywheel 
is given up. Mr. Alexanderson showed characteristic 
curves of railway motors and various types of alter- 
nating-current machines. Mr. Fechheimer called atten- 
tion to the improvements made in synchronous motors 
by providing them with squirrel-cage windings which 
assist in starting and prevent hunting. Another im- 
provement which was cited is the permanent connec- 
tion, both electrical and mechanical, of exciters to their 
respective motor shafts. Characteristic curves were 
shown to indicate the effect these changes have had on 
the machines. The speaker declared that induction 
motors are superior to synchronous motors on loads 
up to 75 hp. Mr. Crosby commented on the character- 
istics of multi-speed: changeable-pole and concatenated 
motors, saying that they are only a compromise between 
the ordinary alternating-current motor and the shunt- 
wound direct-current motor. He described a method of 
controlling the speed of induction motors which permits 
the return to the line of energy generated in the sec- 
ondary circuit. Mr. Averrett discussed the character- 
istics of variable-speed combinations, and explained the 
effect which changes in voltages, frequency, wave-form, 
etc., have on the characteristics of these motors. Mr. 
L. F. Adams’ talk related to journal, ball and roller 
bearings and lubrication. Prof. C. A. Adams spoke of 
the effect which magnetic saturation and leakage will 
have on commutation. He also pointed out that motors 
operated in concatenation will not have the character- 
istics which they have when operated separately. 


Cooling Underground Cables 


The method employed by the Niagara Falls Power 
Company for cooling its underground cables was de- 
scribed in a paper entitled “Effect of Moisture in the 
Earth on Temperature of Underground Cables,” by Mr. 
L. E. Imlay. The scheme first employed was to cir- 
culate water through one of the vacant ducts adjacent 
to the occupied ducts. Later porous drain tiles were 
installed parallel to and above the cable ducts so that 
water flowing through the tile could percolate through 
the ground surrounding the cable and finally be car- 
ried away through agricultural tile drains installed be- 
low the ducts. The approximate temperatures of the 
cables were ascertained by inserting resistance thermom- 
eters in ducts adjacent to the cables which were sup- 
posed to be the source of heat. The temperature of the 
cable insulation next to the conductor was determined 
from these readings by referring to a chart based on 
a formula given by Messrs. Atkinson and Fisher in a 
paper presented before the A. I. E. E. in 1913. 


Discussion 


Mr. H. W. Fisher submitted a written discussion in 
which was described a method of ascertaining earth 
temperatures without introducing errors due to convec- 
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tion and heat carried away by the thermometer tube. 
It was pointed out that earth temperatures are affected 
by the character of the surface and the condition of the 
atmosphere—whether cloudy or clear. 

Mr. W. S. Clark said that cables belonging to the 
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FIG. 1—63.5-MILE THREE-PHASE LINE OF WEATHERED 
NO. 0 CABLE SPACED 124 IN. 


Commonwealth Edison Company and installed under the 
Chicago River were for a time cooled by pumping water 
through the tunnel. He also referred to an installation 
in St. Louis where the clay surrounding the ducts was 
baked like brick dust apparently because of the lack of 
moisture to conduct away the heat. Mr. Philip Torchio 
said that temperature is of secondary consideration with 
pressures up to 2200 volts. For higher voltages the 
dielectric strength of the insulation is considerably 
affected by heat. He referred to one company which is 
installing its cables in separate ducts to improve the 
radiation of heat. 

Prof. W. 8. Franklin called attention to an electrical 
method which has been developed by the Department of 
Agriculture for measuring the thermal conductivity of 
the earth. 

Mr. P. W. Sothman pointed out that the radiation 
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FIG. 2—SINGLE-PHASE LINE WITH SMOOTH NO. 8 CON- 
DUCTORS SPACED 145 IN. 


from porous tile should be greater than that from glazed 
tile according to theory, and added that it would be a 
good subject to study. 

Mr. George N. Lemmon called attention to a cable 
failure at Youngstown, Ohio, caused apparently by the 
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high thermal resistivity of the surrounding earth. 
Among others who took part in the discussion were 
Messrs. J. P. Wintringham and C. A. Adams. 


Oil Circuit-Breakers 


A brief explanation of some of the arc phenomena 
occurring when ojl circuit-breakers are opened, a de- 
scription of the construction of modern oil circuit- 
breakers, and a method of rating and preparing specifi- 
cations for this apparatus, were given in a paper 
entitled “Oil Circuit-Breakers,” by Mr. K. C. Randall. In 
general, the rate of contact separation should be pro- 
portional to the frequency of the system when endeavor- 
ing to attain the ideal condition of terminating current 
at the end of the first half cycle. The extinguishment 
of the arc, however, will take place near the normal zero 
point regardless of the speed of opening. Some switches 
have been so designed that the oil will be agitated when 
the contacts are separated, thus introducing clean, 
fresh, cool oil between the electrodes. Producing a large 
number of breaks in series simultaneously will have the 
same effect as opening a single break more rapidly. Oil 
will deteriorate more rapidly in a slow-operating breaker 
than in one where the same amount of energy is dis- 
sipated prior to the first zero value. The ability to de- 
ionize are gases will depend on the temperature and 
pressure of the surrounding oil, the shape and volume 
of the contacts, and also on the heat conductivity and 
vaporizing temperature. Fast closing like fast opening 
is important, as an explosion is likely to take place when 
the arcing tips of a slow-closing breaker touch during 
a short-circuit. Probably the maximum power rating 
for plain breakers as now built will approximate the 
power that would be delivered through a shunt-tripped 
breaker at the time of opening by high-reactance gen- 
erators having a combined rating of 150,000 kva and 
feeding energy to a maximum short-circuit from a 
single bus. It was pointed out that a circuit-breaker 
designed for instantaneous tripping can be rated at 
only half the value that it would be if a time delay of 
about 0.8 second were introduced. The best method of 
specifying breaker equipment is to indicate the maxi- 
mum current which will have to be interrupted as well 
as the service voltage. An engineer was quoted as say- 
ing that a breaker is satisfactory for a given voltage if 
the unit may be immediately put back into permanent 
satisfactory operation without immediate repair. 

In a discussion of this paper the following took part: 
Messrs. W. S. Franklin, Philip Torchio, H. R. Summer- 
hayes and P. M. Lincoln. Mr. Summerhayes declared 
that it would be practically impossible to increase the 
pressure in tanks artificially to extinguish ares more 
quickly, as abnormal pressures are produced when cur- 
rent-carrying contacts are separated. 

Mr. Lincoln said that a considerable saving in ma- 
terial and reduction in heat loss is made by using re- 
actance instead of resistance. Mr. Randall declared that 
a reactor connected in series with the switch would 
have to be much larger than one shunted across auxiliary 
contacts in series with the main contacts. 


Corona Loss 


In a paper entitled “Comparison of Calculated and 
Measured Corona-Loss Curves,” by Mr. F. W. Peek, 
Jr., were shown several curves indicating by means of 
dotted and heavy lines the relation between the actual 
and the calculated corona losses. These curves repre- 
sent conditions which have existed on lines in various 
parts of the country, at altitudes ranging from sea level 
to 10,000 ft. Theoretically, if the conductors were per- 
fectly smooth, no loss should occur until the visual crit- 
ical voltage is reached, when the loss should take a defi- 
nite value. Above this value the loss should increase 
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as the square of the difference between the applied volt- 
age and disruptive critical voltage. Owing to dirt and 
other irregularities on the surfaces of the conductors, 
however, brush discharges usually occur at voltages 
below the critical value. It was found with large weath- 
ered conductors where the disruptive and visual critical 
values approached each other that the loss followed the 
quadratic law very closely. On the other hand, with 
new conductors and especially small ones the loss at 
voltages lower than the visual critical value falls below 
the quadratic value. In general, the disruptive critical 
voltage should be the limit of pressure on practical 
lines, as otherwise storms will cause excessive losses. 
Discussion 


Prof. J. B. Whitehead expressed the belief that corona 
loss takes place gradually instead of assuming a definite 
value at the visual corona point as stated by Mr. Peek. 
He suggested allowing the factor of safety to take care 
of irregularities in the surface of conductors. 

In addition to answering questions brought out in the 
discussion, Mr. Peek declared that small irregularities 
on the surface of small conductors have more effect than 
on large conductors. He also said that the potential 
gradient required to produce corona discharge increases 
considerably when conductors are brought 
gether. 


close to- 


100,000-Volt Portable Substation 


A 4000-kva portable substation belonging to the 
Southern Power Company and designed to operate on 
100,000 volts was described in a paper entitled “A 100,- 
000-Volt Portable Substation,” by Messrs. C. I. Burk- 
holder and Nicholas Stahl. As about 70 per cent of this 
company’s 100,000-volt circuits are paralleled by rail- 
roads, the portable substation has become very useful in 
supplying temporary service in many places on the 
system. Besides serving as a reserve equipment for 
larger stations, the portable substation may be used to 
replace distributing or tie-in substations while they are 
being enlarged or rebuilt. The equipment may also 
serve for break-down replacement, emergency stand-by 
service, pioneer service (pending a determination of 
the proper location or equipment for the permanent 
substation) or to supply energy to those who need it 
immediately. 

The equipment includes three transformers, three 
high-voltage horn-gap switches and two inclosed cabs 
arranged alternately along the deck of a flat car. The 
horn-gap switches are supported near their respective 
transformers on a steel framework. The switch bases 
slide vertically between the main columns supporting 
the framework so that the horn-gap insulators can be 
lowered while the portable substation is being trans- 
ferred from one place to another. The horn-gaps and 
transformer-terminal bushings may be removed during 
transit. 

Oil-insulated, self-cooled transformers are employed, 
but additional cooling is provided by a motor-driven 
blower capable of supplying 20,000 cu. ft. of air per 
minute at 1 ounce pressure. The air passes to ducts 
around the base of each transformer and thence up 
along corrugations. The quantity of air supplied can 
be regulated by shields at the transformer base. When 
the transformers’ terminals are removed they are sup- 
ported on steel racks inside the cabs and the ends in- 
closed by sheet-steel cylinders which prevent the mois- 
ture entering the condenser-type bushings. 

The transformers are so designed that it is possible 
to obtain 168 different ratios of transformation, 112 of 
these combinations being secured without reducing the 
permissible output rating of the transformers. Volt- 
ages ranging from 13,200 volts to 100,000 volts may 
be applied to the high-tension windings, and the low- 
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tension windings may be connected for pressures from 
2200 volts up to 13,200 volts. Small lead-covered con- 
ductors are also brought out of the low-tension side of 
each transformer from separate single-phase windings 
designed for 10-kva output at 110 volts. In this way the 
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correct voltage may always be obtained for operating 
the blower motors, lighting the car and operating auxil- 
iary equipment regardless of what the high-tension or 
low-tension voltages of the main windings may be. 

The high-tension terminals are connected in delta by 
joining adjacent transformer terminals to the nearest 
switch terminal and connecting the first and third trans- 
formers by a wire supported on insulators which lean 
outward from the steel frame. The low-tension conduc- 
tors, which consist of lead-covered cable, lead inside the 
switch cab, where they are connected in delta with two 
sets of switches feeding energy to the outgoing line 
through porcelain bushings set in the rear wall of the 
switch cab. Indicating and recording meters are in- 
stalled on a switchboard inside one of the cabs. In 
order that one set of instruments may be employed with 
any low-tension voltage, they are connected with the 
outgoing circuit through two sets of series transform- 
ers operated from pallet switches fastened to the oil 
switches. When one of the oil switches is opened the 
corresponding series transformers are short-circuited 
and the other transformers are connected to the meas- 
uring instruments. The total weight of the instal- 
lation including the cars js approximately 135,000 lb. 
and the cost of the equipment complete and ready to 
run was approximately $21,000, or $7 per rated kva. 
Notwithstanding the conflicting requirements imposed 
upon the portable substation and the various functions 
it is called upon to perform, the test of experience has 
demonstrated the adequacy of the design and the satis- 
factoriness of operation. 


Discussion 
Mr. Julian C. Smith expressed the belief that a three- 


phase transformer is better than three single-phase 
transformers as it is more compact and can be sup- 
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ported on a depressed platform to allow sufficient over- 
head clearance. 

In closing the discussion, which was participated in 
by Mr. K. C. Randall and Mr. L. W. Chubb, Mr. Stahl 
said that conditions did not permit installing lightning 
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arresters on the portable substation, and that the South- 
ern Power Company uses single-phase transformers ex- 
clusively. For protection against lightning the company 
depends on the equipment in the nearest generating 
substation. In answer to Mr. Chubb’s question the 
speaker replied that it was not necessary to inclose 
totally the transformer corrugations to insure good 
ventilation as the air hugs the casings in any event. 
Other reasons for not confining the cooling air are that 
larger passageways are afforded and larger output is 
permitted when operating without the blower. 


Distortion of Alternating-Current Waves 


Following the presentation of the paper entitled “‘Dis- 
tortion of Alternating-Current Wave-Forms Caused by 
Cyclic Variation in Resistance,” which was abstracted 
in last week’s issue of the ELECTRICAL WORLD, the fol- 
lowing took part in the discussion: Dr. Clayton H. 
Sharp and Messrs. J. B. Taylor, C. Field-Frank and L. 
W. Chubb. Dr. Sharp called attention to the fact that 
under uniform conditions the temperature of an incan- 
descent body will not vary appreciably if the frequency 
of the alternating current is high. He also pointed out 
that the power-factor of a tungsten lamp circuit is very 
high even when third and fifth harmonics are present 
and that variations in voltage cause a resistance change 
which lags behind the change in voltage. Mr. Taylor 
said that the difference in power-factor with tungsten- 
filament and carbon-filament lamps is not reason enough 
alone to advocate one system being used more than an- 
other. He also called attention to the cyclic changes in 
transmitter circuits where the current follows the re- 
sistance change, and in wireless telephone circuits where 
alternating-current energy is employed. Mr. Field- 
Frank declared that there is a large resistance hyster- 
esis in wireless circuits. Mr. Chubb expressed the be- 
lief that other harmonics besides the third can exist in 
a circuit containing only resistance. If other harmonics 
are present, the fundamental wave will not necessarily 
be shifted as much as indicated by the authors. 


Dimmers for Tungsten Lamps 


The next paper, entitled “Dimmers for Tungsten 
Lamps,” was abstracted in last week’s issue of the 
ELECTRICAL WORLD. 

Discussion 


The following took part in the discussion: Messrs. 
Leonard Kebler, C. D. Knight, J. B. Taylor, W. S. Frank- 
lin and H. Ward Leonard. Mr. Kebler presented a 
written discussion describing the mechanical construc- 
tion of dimmers and methods of insuring good contact 
and free turning. Mr. Knight advocated employing 
more steps and adjusting the total resistance to that of 
five times the lamps controlled to give the proper dim- 
ming. Professor Franklin declared that it is not neces- 
sary to have the same resistance between each step and 
recommended grading the resistance so that each change 
would produce the same apparent variation in illumina- 
tion. This can be done, the speaker declared, by com- 
paring the intensity of lamps in two separate circuits. 
Enough resistance can be inserted in one circuit each 
time to bring the filament intensity below that of the 
comparison lamp. Mr. Leonard spoke of the construc- 
tion of early forms of lamp dimmers and compared them 
with the compact rheostats now employed. He ex- 
pressed the belief that dimmers should be so designed 
that each rheostat unit will require the maximum per- 
missible number of watts when it is operating at its 
maximum duty. 

In closing the discussion, Mr. Waller stated that Pro- 
fessor Franklin’s method of determining the required 
resistance, which had been tried, is not satisfactory as 
the variations cannot be noted when gazing at brilliant 


filaments. He declared that much better results can be 
obtained by reflecting light from the lamps to a back- 
ground and comparing the illuminated surfaces. 


Searchlamps 


Some of the essential and desirable features of 
searchlamps, methods of testing reflectors and results 
of tests conducted on 36-in. and 60-in. navy searchlamps 
and the Beck vapor-cooled 44-in. lamp were outlined in 
a paper, “Searchlights,” by Mr. C. S. McDowell. Con- 
structional features and performance characteristics of 
the latter were described on page 181 of the ELECTRICAL 
WORLD, issue of July 25, 1914. Mr. McDowell pointed 
out that searchlamp drums should be so made that air 
currents cannot be set up inside, otherwise flickering 
of the are will occur; the ventilation should be sufficient 
so that the light can be kept at full intensity with the 
shutters closed, or else other means should be adopted 
for keeping the light at low intensities, prior to opening 
the shutter. It is also essential that a ground-glass 
finder be provided to show the position and length of 
the arc as well as the movement of the positive crater 
away from the focus of the mirror. Resistors of fixed 
and variable resistance should be connected in series 
with the searchlamp electrodes, the first to overcome 
the natural instability of the carbon are and the second 
to allow accurate adjustment of the pressure between 
the electrodes. The voltage drop across the fixed re- 
sistance should be at least one-half that across the are. 

In order that a reflector may serve its purpose most 
effectively, the majority of the light to be projected 
should fall on it, thus fixing the relation between the 
focal length and the diameter of the mirror. The cor- 
rect focal length is that which, changed in either direc- 
tion, decreases the foot-candle illumination on a dis- 
tant object. By increasing the focal length the are can 
be placed farther from the mirror, thereby decreasing 
the chance of breakage by heat. Descriptions were 
given of the line or screen test, the sun or zone test, and 
the beam photometric test for determining the effi- 
ciencies of searchlamp mirrors. The first test consists 
of placing a screen in front of the mirror and photo- 
graphing its image with a camera placed back of a hole 
in the center of the screen. If both surfaces of the 
mirror are properly ground, the lines in the photograph 
should be regular but not necessarily straight or paral- 
lel. The ability of a mirror to reflect incident parallel 
rays at a common point can be determined by placing 
the mirror in a plane perpendicular to the sun’s rays 
and photographing the converging rays, which may be 
brought out by producing a cloud of smoke in front of 
the mirror. One of the most reliable tests for a mirror 
is to place a light at its focus and measure the actual 
foot-candles of illumination produced at different points 
in the beam. 

Searchlamp ares should have the following character- 
istics: Small positive electrode with high-current densi- 
ties and high temperatures throughout the crater area; 
small negative electrode, long arc and uniform mixture 
of carbon. It was pointed out that if the diameter of 
the light source be cut in half while the candle-power 
remains constant, the intensity of illumination on the 
target will be quadrupled. Long arcs were advocated 
as negative electrodes sometimes cut off the most in- 
tense rays emitted by the positive crater. The shadow 
produced by the negative electrodes can, of course, be 
further decreased by reducing its diameter. The arc 
length is restricted by the stability of burning. 

It was shown that the candle-power measured at 40 
deg. from the normal to the arc surface using standard 
navy carbon electrodes increases as they are separated 
until the arc length is about 13/16 in., after which the 


candle-power does not increase considerably with the 
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separation of the electrodes. With the same electrodes 
it was found that the best operating pressure to main- 
tain across the arc was from 59 volts to 61 volts. The 
length of the are corresponding to these pressures aver- 
aged 21/32 in., or a little less than the length giving 
the highest candle-power at 40 deg. from the normal. 
Because of the shorter wave-length present in the light 
from the Beck lamp, this lamp is particularly useful in 
naval service where bluish-gray ships must be dis- 
tinguished. It was also found that the Beck search- 
lamp produced about 13 ft.-candles at the center of the 
beam, 2850 ft. from the light source, as compared with 
5 ft.candles produced by the 60-in. navy standard 
searchlamp. 
Discussion 


Mr. E. H. Martindale presented a discussion prepared 
by Mr. R. B. Chillas, Jr., on improvements in search- 
lamp electrodes. Mr. Chillas pointed out that the wan- 
dering of the arc is affected by the texture of the nega- 
tive electrode. He declared that a tapered tip can be 
maintained on small carbon electrodes by copper-plating 
them. Reference was also made to a three-change-gear 
mechanism which permits a 10 per cent variation in 
feeding either the positive or the negative electrode. 
By reducing the diameter of electrodes a 30 per cent 
increase in flux falling on the mirror has been obtained 
and the arc has been stabilized. 

Dr. Karl G. Frank declared that if a certain current 
density is exceeded a corresponding increase in the effi- 
ciency and intrinsic brilliancy will not be obtained. 
Other subjects referred to were the melting point of 
carbon, the absorption of light by the atmosphere, and 
the possibility of clearing the atmosphere by high-ten- 
sion electrical discharge. 

Mr. H. A. Hornor pointed out that searchlamps should 
be as simple as possible as they cannot receive the at- 
tention on merchant vessels that they do in the navy. 
Mr. R. Fleming said that oxidation takes place around 
the positive tip more than at the crater as the latter is 
protected by inert gases. He suggested making the 
mirrors to correspond with the light sources instead of 
employing parabolic mirrors which are designed for 
point sources only. Professor Franklin declared that 
it is impossible to correct the shape of mirrors so that 
they will give parallel rays with larger than point light 
sources. Dr. Sharp declared that absolutely parallel 
rays are not desired with searchlamps because the sur- 
face illuminated would then be only as large as the 
diameter of the mirror. He pointed out that the bril- 
liancy of the crater represents the temperature of 
vaporization of carbon, and hence an increase in current 
will merely increase the size of the crater and not the 
intensity. Moreover, the bright lines in the gas at the 
crater are not necessarily a sign of higher tempera- 
tures, but rather of luminescence. 

In closing the discussion, Mr. McDowell said that im- 
provements have been noted by employing small elec- 
trodes. He declared that a minute change in the posi- 
tion of the arc will change the beam intensity as much 
as 50 per cent. To show that the intensity of the Beck 
searchlamp depends almost entirely on the arc, and toa 
lesser extent on the mirror, the speaker said that tests 
show that the mirrors used are less efficient than those 
on other searchlamps. He pointed out that too much 
dispersion is objectionable as some of the illumination 
is wasted when projecting over long distances. 


Electrical Precipitation 


The session on Friday morning was devoted exclu- 
sively to a discussion on electrical precipitation. Before 
any papers were presented Dr. F. G. Cottrell gave a 
brief outline of the history of electrical precipitation. 
He explained that the precipitation of localized sus- 
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pended matter had been investigated more than had the 
removal of fog, as the first is supported by individuals, 
and also because it was the most logical method of 
attacking the problem. As some steamship companies 
have expressed their willingness to pay the cost of in- 
vestigating the precipitation of fog, undoubtedly con- 
siderable work will be done along this line in the future. 

Following the historical review, three papers were 
presented in succession. 

In a paper entitled “Electrical Precipitation,” by Mr. 
W. W. Strong, it was pointed out that the energy re- 
quired to precipitate smoke or dust can be calculated 
sie tL in which E will be 
obtained in ergs per second when uw is the coefficient of 
viscosity of the medium, a is the radius of a suspended 
particle, 1 is the distance between the walls of the pre- 
cipitation chamber, d is the density of the particles, V 
is the longitudinal velocity of the gas and L is the length 
of the precipitation chambers in centimeters. This for- 
mula shows that the greatest efficiency is obtained when 
l and d are as small as is practicable. In general, 1 
should not exceed 5 in. or 6 in. and V should not greatly 
exceed 8 ft. or 10 ft. per second. Electrical precipitation 
seems to require the action of as uniform and dense a 
corona as possible upon the gas containing the sus- 
pended matter. High temperatures usually permit a 
large corona current density. Break-down between elec- 
trodes should be prevented as fluctuations in ionization 
of the gases may cause considerable trouble. About 10 
per cent of the energy of the corona discharge is used 
directly in precipitating smoke. A formula was derived 
for the corona method of electrical precipitation, which 
gives the efficiency of the process with pipes of different 
radii, lengths and values of the potential gradient and 
transverse velocity. 

A description was also given of the possible nature of 
the corona rays, different kinds of ionization, and the 
way smoke and fume particles may be charged. 

In a paper entitled “The Theoretical and Experi- 
mental Consideration of Electrical Precipitation,” by 
Mr. A. F. Nesbit, it was pointed out that electrical 
precipitation of suspended matter in gases is insepar- 
ably connected with the phenomena of ionization and 
the laws of electrically charged bodies. Among the 
subjects discussed in this paper were: The general 
properties of particles suspended in gases; the atomic 
structure of matter; ions, nuclei, aggregates; ioniza- 
tion. Apparatus for precipitating smoke, cement, ashes, 
etc., was described and its operation explained. Atten- 
tion was called to the fact that negative corona is more 
effective in precipitating particles than is positive 
corona. Any irregularities on either of the electrodes 
of the precipitator tend to localize the discharge, thereby 
lowering the efficiency of the apparatus. 


from the formula EF 


Practical Applications of Electrical Precipitation 

The third paper on the subject, which was presented 
by Mr. Linn Bradley, was entitled “Practical Applica- 
tions of Electrical Precipitation and Progress of the 
Research Corporation.” The paper contained a descrip- 
tion of several electrical precipitator plants. Voltages, 
electrode spacings, energy consumption, etc., were speci- 
fied for a number of equipments precipitating fumes 
from silver-refinery gases, hydrated tin chloride from a 
chlorine detinning plant, zinc oxide from a roasting 
mill, tar from illuminating gas, sulphuric acid from a 
silver refinery, powdered organic materials from gases, 
etc. In general the eliminators consist of flues equipped 
with coaxial electrodes. 

After presenting his paper, Mr. Bradley demonstrated 
how effectively corona discharges can precipitate car- 
bon dust. The equipment employed consisted of a 5-kva, 
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100,000-volt transformer operating at 40,000 volts, a 
mechanical commutator driven by a single-phase, self- 
starting motor operating at 1800 r.p.m., and a flue con- 
taining a coaxial electrode. Motion pictures were also 
exhibited to show different installations described in the 
paper. 

Discussion 


- Mr. S. Dushman called attention to a new compact 
rectifier capable of carrying currents ranging from 0.1 
amp to 0.5 amp and operating at pressures up to 100,000 
volts. The device contains no moving parts and depends 
for its operation on the electron emission of a hot body 
in high vacuum. When currents of several amperes are 
required several of the devices can be connected in 
parallel, each one having an efficiency of over 90 per 
cent, it was declared. 

Prof. W. S. Franklin recommended connecting a con- 
denser outside the choke coils used jin the transformer 
circuit. Mr. A. F. Nesbit declared that the rectifier 
described by Mr. Dushman had been tested and proved 
satisfactory. In answer to questions by Mr. J. B. Tay- 
lor, Professor Franklin replied that precipitation can 
hardly be attributed to the attraction or repulsion of 
charged bodies, as the forces are too small. He ex- 
pressed the belief that ionization accounts for the entire 
process. Dr. W. W. Strong said that precipitation does 
not become perceptible until corona starts, after which 
it increases up to the spark-over point. Mr. Bradley 
pointed out that too high potentials may blow away 
precipitated dust. Mr. S. M. Kintner said that con- 
densers are too expensive for the protection they afford 
electrical precipitators. 

Electrical Porcelain 

A thorough treatise on “Electrical Porcelain” was 
presented by Prof. E. E. F. Creighton. The first part 
treated of conditions to which insulators are subject in 
use; duration characteristics of three kinds of surges; 
rise of voltage with the surges and the frequencies in- 
volved ; construction of a high-frequency testing set; con- 
trol and measurement of voltage; kva rating of the oscil- 
lator; reproductions of operating conditions; tentative 
recommended tests; operators’ opinions and _ experi- 
ences; extent to which high frequency should be ap- 
plied; heating effects of corona and sparks. Under the 
general subject of manufacture of electrical porcelain 
the following details were treated: Desirable qualities 
in porcelain insulators; dry process versus wet process; 
proportion of constituents and difficulties in maintain- 
ing these relations; glazing and firing, and flaws de- 
veloped during drying process. It was pointed out that 
the quality of porcelain insulators depends almost en- 
tirely on the mechanical processes employed. The last 
section included remarks on the significance of tests; 
percentage of failures as a basis for rejecting insula- 
tors; welding of puncture holes by high-frequency wave 
trains; choice of test pieces; relations of puncture volt- 
age to thickness of porcelain; development of faults and 
methods of examination; arc-over voltage of bushings; 
tests with super-spark potential; testing strings of in- 
sulators, and voltage-gradient tests. 


Discussion 


Mr. A. O. Austin presented a written discussion and 
explained motion pictures illustrating tests of various 
forms of insulators and insulator parts. He said that 
the ordinary brush discharge around insulators being 
tested will not damage the insulator unless followed by 
a power arc. He also pointed out that the better class 
of insulators do not fail from high-frequency as much 
as from other causes. High-frequency tests, if con- 
tinued very long, will raise the temperature of the small 
air spaces in insulators and cause destruction, and hence 
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the rate at which punctures occur should be observed 
rather than the number of punctures. At normal fre- 
quencies small insulators can be tested with higher 
voltages than large ones, but if a large and a small unit 
are connected in multiple with an air-gap in series the 
small insulator will flash over first. When the frequency 
is increased gradually it will be found that the flash- 
over point of a large insulator will be lowered much 
more rapidly than that of the smaller unit. The speaker 
also said that no one test appears to be sufficient, and 
therefore factory routine tests should include tests at 
normal frequency, high frequency and “kick” or re- 
sistance methods. Mr. J. T. Lawson spoke of the suc- 
cess which the Public Service Electric Company of New 
Jersey has had with high-frequency testing in weeding 
out faulty insulators. During the past year this com- 
pany has tested 25,000 insulators, of which 21,000 were 
of the pin type and 4000 were of the disk type. By 
eliminating the faulty insulators service interruptions 
have been reduced from 65 per cent to 45 per cent. Most 
of the insulators are designed to flash over at half the 
voltage that is required to puncture them. 

Mr. Austin expressed the belief that it is wrong to 
have a ratio as high as two to one and suggested that 
it would be better to have the proportion of one and 
three-tenths to one. Mr. P. W. Sothman did not con- 
sider that high-frequency tests do away with all other 
tests. He suggested that manufacturers should en- 
deavor to develop uniform products and that they elim- 
inate faulty parts before they are assembled. Definite 
frequency should be employed in testing. Mr. L. L. 
Israel referred to radiotelegraph insulator tests which 
are being made by the United States Navy. He declared 
that break-down is caused in most cases by heating. 
He pointed out that if the natural frequency of the 
insulator circuit is not the same as that of the exciter, 
wave-forms will be different from what they are when 
the frequencies are the same. The length of an arc in 
series with insulators will also have an effect upon the 
wave-form. 

Mr. R. P. Jackson commented on the advantages and 
disadvantages of high-frequency oscillators and the im- 
pact tests. He pointed out that the Tesla coil is port- 
able and not dangerous to handle. Either impact or the 
high-frequency tests will indicate the presence of faults, 
but neither should be continued for a long time as it 
may destroy the insulator. The speaker described 
equipment for controlling the number of discharges and 
consequently the amount of heat. When using this ap- 
paratus direct-current power jis suddenly applied to the 
primary of the transformer and then gradually reduced 
by inserting resistance in the circuit. Tests made with 
this apparatus show that the insulator will withstand 
stress in one direction longer than if the stress is re- 
versed periodically. Mr. William Jacobi called attention 
to points which should be considered by designers of 
insulators. He declared that failures produced during 
operation are very similar to those developed in tests. 
Internal stresses were cited as the principal cause of 
failure. Mr. Julian Cleveland Smith presented data 
showing that strain and suspension insulators fail in 
about the same proportion but that the line ends of the 
latter type fail more than do the intermediate or op- 
posite end units. He declared that he has not obtained 
good results with high-frequency tests. Attention was 
called to the fact that failures usually occur in similar 
position and are generally caused by expansion of the 
cap. He reported that the new types of insulators have 
been found to be almost immune to temperature fail- 
ures. Dr. Creighton closed the discussion by answering 
questions and showing samples of insulators which had 
been broken down and explained how they should be 
analyzed. 





Sa 


rr satel aS 











FEBRUARY 27, 1915 


ELECTRICAL WORLD 529 


Calculation of Electromagnet Windings 


Development of Formulas for the Design of Various Types of Cylindrical 
Electromagnets and Discussion of Their Application 
By E. E. GEORGE AND HAROLD PENDER 


N this article are given a series of practical equa- 
| tions for the design of cylindrical electromagnets 
wound with any kind of round wire and insulated 
with any thickness of insulation. A complete develop- 
ment of the formulas is first given, and then the pro- 
cedure to be followed in their application. For any 
given set of data only a few formulas need be used, but 
the particular formulas to be used in any case will de- 
pend upon what data are given. In certain cases equa- 
tions of an order higher than the second occur; such 
equations, although they are capable of a direct analyt- 
ical solution, are here solved by graphical methods, 
since for the problem in hand the latter methods are 
simpler and require less time and effort. 
Notation.—The following notation is used through- 
out: 

A = area of the cross-section of the wire in circular 
mils. 

E = voltage of circuit across which the winding is to 
be connected. 

F = length of wire in the winding, in feet. 

I = amperes taken by the winding. 

K = specific resistance of the conductor in ohms per 
circular mil-foot at the working temperature ¢ 
of the winding. Calling K, the specific resistance 
in ohms per circular-mil-foot at 0 deg. C. and T 
the reciprocal of the temperature coefficient of 
the conductor referred to 0 deg. C., then the 
value of K for a working temperature of ¢ deg. 
— . . {T+t 
Cc. is ZE=k, §— r 


nealed copper K, is 9.59, the temperature coeffi- 


For commercial an- 


cient is 0.00426, and therefore T is 1 — 0.00426 
= 235. 

L = length of winding space (length of cylinder), in 
inches. 


P = heat developed in winding at the working tem- 
perature t, in watts. 

P,= heat radiated at the working temperature ¢, in 
watts. 

R = resistance of the coil at the working temperature 
t, in ohms. 

r;= inside radius of the winding, in inches. 

ro= outside radius of the winding, in inches. 

s = the “space-factor” of the winding; i. e., the ratio 
of the space occupied by the conductor to the 
total space including the conductor, insulation 
and voids. Calling d the diameter of the wire in 
inches and i the thickness of the insulation in 

™ d 

4 \d+2i 
different sizes of wire and insulation thicknesses 
are given in Fig. 1. 

S = number of turns in the winding, 

ST) number of ampere-turns, given as a single num- 
ber. 

working temperature of the winding, in deg. C. 
temperature of the surrounding air, in deg. C. 

- watts radiated per square inch of exposed surface 
of the winding per deg. C. difference in temper- 
ature between the winding and the surrounding 
air. w is usually of the order of 0.002 watts per 

square inch per deg. C. 


inches, then s Values of s for 





Fundamental Relations.—The total volume, in cubic 
inches, of the cylindrical winding space of length L, in- 
ternal radius 7; and external radius ro, is = (7 —1,’) L. 
The volume of the conductor in this space is s times the 
total volume. The volume of the conductor can also be 
expressed in terms of the length F of the wire and the 
cross-section A of the wire in circular mils. Equating 
these two expressions for the volume of the conductor 
gives 

_ sb (r?—T;i’*) 
P= -3X10°A (1) 

The resistance R of the length F of wire having a 
cross-section of A circular mils and a specific resist- 
ance of K ohms per circular-mil-foot at the working 
temperature ¢ is 


F 
R= Kk me (2) 

Substituting for F its value from (1) gives 
p — Kel (re —re) i 
= 3X 10°A? m 


The cross-section, in square inches, of the winding 
space perpendicular to the direction of the wire is 
(ro —7;:)L, and the portion of this cross-section occu- 
pied by the conductor is s(7%—vrj)L. Dividing this 
latter area by the cross-section of the wire in square 
inches gives the number of turns S in the winding, viz., 
gu 28h . ri) (4) 

zx 10°A 

The amperes 7 taken by the winding are equal to the 
voltage E divided by the resistance R; therefore, the 
number of turns may also be expressed by the formula 

R(SI) 
S= E (5) 
Substituting for R and S in this equation their values 
as given by equations (3) and (4) gives 
nx K (SI) (+ Tri) 


Ae (6) 


The last expression shows that when the ampere-turns, 
the internal and external radii of the winding space 
and the specific resistance of the conductor are fixed, 
then the size of wire is likewise fixed. By selecting a 
suitable outside radius, however, the wire may be made 
of the proper size to prevent overheating. 

To prevent overheating the wire must be of such a 
size that the heat developed in the winding will be 
equal to the heat radiated from the exposed surface of 
the winding. In many commercial designs only the 
eylindrical surface of the coil need be considered as 
radiating heat, particularly if the watts radiated per 
square inch per deg. C. (the constant w) be determined 
experimentally from a consideration of the cylindrical 
surface only. This cylindrical surface is 2xr,L, and 
therefore the total watts radiated are 

P, = 2n7r,Lw (t — ta) (7) 
The heat in watts developed in the coil is equal to the 
resistance R multiplied by the square of the current 
I, that is, P = RP = R(SI)’—S’. Substituting for R 
and S in this last expression their values from (3) and 
(4) gives 





nr XxX 10° K (SI)? (Te a ri) 


ima Ete 


(8) 


Equating (7) and (8) gives 
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nm 10° K (SI)* (% + 7%) 


-=2nroLw (t—t,) (9) 


48 8L (%— Ti) 
which is a quadratic in r,. Putting 
= < 10° K (SI)? 
a= 96 awl (t—t) oe 
the solution of this quadratic is 
Mi+n4+y (M+7;,)74+4M 7; 
sale ritv (CM eS (11) 


2 
Having found the external radius r,, the required 
cross-section of wire is given by equation (6). 

(In case more than the cylindrical surface is to be 
considered, put H = the ratio of the surface considered 
to the cylindrical surface; this ratio H will be some 
function of 7. Plot the curve 


ae 5 da (12) 


fot: 
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The value of r, which makes y equal to M—see equa- 
tion 10—is then the required external radius.) 


Procedure in Calculation 

The problem is usually to find the size of wire and 
the external radius, all the other data being given ex- 
cept the space factor s, which depends on size of wire. 

Assume for the space factor s a reasonable prelim- 
inary value (see Chart), and using this value of s cal- 
culate M from equation (10), then r, from equation 
(11), and finally A from equation (6). If the value 
of s corresponding to this value of A (see Fig. 1) dif- 
fers appreciably from the assumed value of s, recalcu- 
late M, r, and A, using the value of s corresponding to 
the first value of A, and repeat until a value of A is 
found such that the value of s assumed in its calcula- 
tion agrees with the value of s corresponding to the 
calculated value of A. In general, but one recalcula- 
tion will be necessary. 

This final value of A will not in general correspond 





*From “American Handbook for Electrical Engineers,’ by Har- 
old Pender. 
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exactly, or sufficiently nearly, to a commercial size of 
wire. The value of A as thus calculated will therefore 
be referred to below as the “theoretical” cross-section, 
to distinguish it from that of the commercial size actu- 
ally used. To utilize a commercial size of wire any one 
of the following modifications in design may be made: 

Case I.—Keeping the ampere-turns unaltered, the 
nearest commercial size of wire may be chosen, of the 
next smaller or next larger cross-section, depending 
upon which is more important, low temperature or 
low cost of wire, respectively. 

Case IJ.—The nearest commercial size of wire may 
be chosen and the ampere-turns (SJ) altered to keep 
the temperature ¢ of the winding the same as originally 
assumed. 

Case IJ].—The ampere-turns (SJ) and the average 
temperature t of the winding may both be kept un- 
altered by using two coils of adjacent wire sizes, one 
coil wound over the other, sleeve fashion, and the two 
connected in series. (The coil of the smaller wire will 
reach the higher temperature and should preferably be 
the outside coil.) 

Case 1V.—Same as Case III, but the two coils ar- 
ranged side by side with the same external radius. 

Calculations for Case I—The two unknowns are the 
external radius r, and the working temperature t. 
Equations (6) and (9) may be written 

1ZE A 
f= — Pr; 
mK (S1) 
=x sala a (7-7) (14) 

96 swlL’ ro (% —T1i) 

The specific resistance K in these two equations is a 
function of the working temperature t, but since the 
change in K per deg. C. is less than 0.5 per cent, the 
variation of K for such small changes in ¢t as will result 
from changing from the “theoretical” cross-section to 
the nearest commercial size of wire may, as a first ap- 
proximation, be neglected, particularly in view of the 
uncertainty in regard to the exact value of the radia- 
tion coefficient w. 

Proceed then as follows: Take for K the value used 
in calculating the theoretical cross-section and calculate 
r, from (138), using for A the cross-section of a com- 
mercial size of wire to one side or the other of the 
theoretical cross-section. Substitution of this new 
value of 7, in (14) will give the working temperature 
of the winding. If desired, K may now be corrected to 
agree with this temperature, and another calculation of 
r, and t made, and so on, until the value of K assumed 
in calculating t agrees with the value of t as calcu- 
lated.t 

The length F of wire required may then be calcu- 
lated by equation (1), the resistance R from equation 
(2), and the number of turns S from equation (5), 
The current is then J = (SJ) —S. 

Calculations for Case I].—The two unknowns are the: 
ampere-turns (SJ) and the external radius r,. Equa- 
tion (6) may be written 


(138) 


t= t+ 





+When the accuracy of the given data warrants, 7 and t may 
be calculated directly, without recourse to the “cut-and-try 
method above described, by proceeding as follows: Put 


7X 10-* Ko (ST)? (re + 71) 











= 96 3 w L*T ro (ro — Ti)’ 
where Ko is the specific resistance in ohms per circular-mil-foot at 
0 deg. C.; then equations (13) and (14) may be written 
‘ _ 12 EAT _ (13a) 
w Ko (SI) (ro + ri) 
and 
PP a (14a) 
1—@qQ 


Plot these two equations as curves, with ro as abscissas and t as 
ordinates; their point of intersection will then give the proper 
value of ro and t. The calculation of three points on each curve 
will usually be sufficient to determine their intersection; namely, 
the point corresponding to the “theoretical” value of ro, a point 
corresponding to a value of re 10 per cent greater than this 
theoretical value, and a point corresponding to a value of Tro 10: 
per cent less than this theoretical value. 
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(SD = 2K (r+ 70 (a6) 


Substituting this value of (SJ) in equation (9) and 
putting 


3X 10°. E? A? 
N= Qe Kewl (t—ta) — 
gives 
To (To —7T’*) =N (17) 


Plot the left-hand side of (17) as ordinates against r, 
as abscissa; the value of r, for which the ordinate of 
this curve equals N is the required external radius. Us- 
ually only three points on the curve need be plotted, 
namely for 7, equal to the value corresponding to the 
theoretical cross-section, and for r, say 10 per cent 
greater and 10 per cent iess than this value. Substi- 
tuting in (15) the value of r, which satisfies (17) 
gives the ampere-turns (S/). 

The length of wire required may then be calculated 
by equation (1), the resistance R by equation (2), and 
the number of turns by equation (5). The current is 
then J = (SI) —S. 

Calculations for Case II].—The two unknowns are 
the external radius r, of the outer coil and the external 
radius r, of the inner coil ( = the internal radius of the 
outer coil). Let A, s, R, S and F refer to the theoreti- 
cal single-coil winding, calculated as above described, 
let A,, s,, R,, S, and F, refer to the coil wound with the 
nearest commercial size of wire having a cross-section 
less than A, and let A,, s,, R,, S, and F, refer to the coil 
wound with the nearest commercial size of wire having 
a cross-section greater than A. The external radius of 
the theoretical single-coil winding will be designated as 
T,. In the two-coil winding the smaller wire will be 
used for the outside coil; hence the external and internal 
radii corresponding to A, are r, and r., and the external 
and internal radii corresponding to A, are r, and 7j. 

From the same average working temperature ¢t, the 
total heat developed in the two-coil winding must be to 
the heat developed in the theoretical single-coil winding 
as the external radius 7, of the two-coil winding is to 
the external radius r, of the theoretical single-coil wind- 
ing. Since the heat developed in each case is equal to 
the square of the total voltage divided by the total re- 
sistance, it follows that these resistances must be in- 
versely proportional to the external radii; that is, 

R,+ R, To 

~ re (18) 
Since the voltage E is constant, the current for the 
two-coil winding must be to the current for the single 
coil winding as the resistance R of the single-coil wind- 
ing is to the total resistance (R,+ R,) of the two-coil 
winding. Hence for the same total number of ampere- 
turns in the two cases the total number of turns 
(S,-+ S,) for the two-coil winding must be to the num- 
ber of turns S for the single-coil winding as (R, + R,) 
is to R. But from (18) the resistance (R,-+-R,) is to 
the resistance R as the external radius r, is to the ex- 
ternal radius r-. Therefore 


S,+S, To 


a (19) 


Equations (3) and (4) apply to either coil in the case 
of a two-coil winding, as well as to the single-coil wind- 
ing, provided the symbols are properly interpreted. 
Hence, substituting in equation (18) the values of R, 
R, and R, from equation (3), and in equation (19) the 
values of S, S, and S, from equation (4), and solving 
the resulting expressions for r. in terms of r-, gives 
r,A,A.s (To —T7i) + TA (8,A,7i — 8,A,7e) 
r.A (s,A, —8,A,) 
|roA*A,’s (75° — r*) + 7,A*(s,A?r* — 8, A/r,’) 


™ 7A? (8,A?—8,A?) (21) 





To. = 


(20) 
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The procedure then is to calculate the theoretical 
cross-section A from equations (10), (11) and (6) as 
above described, and to find (from Fig. 1 or from a 
wire table) the commercial cross-section A, next below 
A and the commercial cross-section A, next above A. 
Then plot equations (20) and (21) as curves, taking re 
for abscissas and r, for ordinates; the point of inter- 
section of these two curves then gives the proper values 
of r,- and r,. Usually only three points on each curve 
need be calculated, corresponding, say, to Te=To, Te 
10 per cent less than r,, and r, 10 per cent greater than 
r,. Having found the proper values of r, and f-, the 
number of turns required in the two coils are respec- 
tively (see equation 4), 


_ 48, L (Te—Tc) ) 


tee. 

g = 18h (re — 11) (22) 
7 eX 10°A, 

and the lengths of wire in feet required are respectively 


pon tS: (Te +1) } 


, 12 
p ES: (Pe +70) - 
all 12 


Calculations for Case I1V.—The two unknowns are 
the external radius r, of the two coils and the length L, 
of one coil; the length of the second coil is L, = L — L,, 
where L is the total length of the winding space. Let 
A, s, R, S and F refer to the theoretical single-coil wind- 
ing, calculated as above described; let A,, s, R,, S, and 
F’, refer to the coil of length L,, and A., s,, R,, S, and F, 
refer to the coil of length L,=L—L,. Equations 
(18) and (19) apply to this case as well as to Case III. 
Equations (3) and (4) likewise apply to either coil, 
provided the symbols are properly interpreted; i. e., for 
the first coil L in these equations must be taken equal to 
L, and for the second coil equal to (L—L,). Hence, 
substituting in equation (18) the values of R, R, and 
R, from equation (3), and in equation (19) the values 
of S, S, and S, from equation (4), and solving the re- 
sulting expressions for L, in terms of r., gives 





Tr sL (rT. wn T,’) A,’A,’ s,A7L ’ 

” r.A’* (Te aa r;*) (8,A, can a (s,A, i 3A") 
7 SL j= A 

L r (r r,) A,A, 8,A,L (25) 


eA (Te—14) (8,A,—8,A,) (8,4, —8,A,) 


The procedure then is to calculate the theoretical 
eross-section A from equations (10), (11) and (6) as 
above described, and to find (from Fig. 1 or from a 
wire table) the commercial cross-section A,, next below 
A, and the commercial cross-section A,, next above A. 
Then plot equations (24) and (25) as curves, taking 
r. for abscissas and L, for ordinates; the point of in- 
tersection of these two curves gives the proper values of 
L, and r-. Usually only three points on each curve need 
be calculated, corresponding, say, to re =r, and r, 10 
per cent greater than r, and r, 10 per cent less than rp. 
Having found the proper values of L, and r,., the num- 
ber of turns required in the two coils are, respectively 
(see equation 4), 


= 4 8, L, (Te — 11) 
 @56Se" a. ‘on 
5 4% (L—L,) (r— 10) —E 
oo xX 10°A, J 
and the lengths of wire in feet required are respectively 
Tn S, (Te + r1) 
=” 12 
FP = ®S, (Te + 14) (27) 
ia 12 








Generators, Motors and Transformers 


Short-Circuit Armature of Induction Motors.—J. 
FISCHER-HINNEN.—A mathematical article in which are 
discussed the best dimensions of squirrel-cage arma- 
tures for induction motors and especially the question 
as to what cross-section should be chosen for the end 
rings and the cross bars. Since the slip depends only 
on the total resistance, it would seem that it does not 
matter how much resistance is in the cross bars and 
how much in the end rings, but in other respects there 
is a difference, and the author discusses what conditions 
are the most economical. If both the end rings and the 
cross bars are made from copper, the most economical 
ratio of the cross-section of the end ring to the total 
cross-section of all wires in a slot is 0.3 U — p, where U 
is the number of slots and p the number of poles. If 
the cross bars are made from copper and the end rings 
from bronze, and if the ratio of the specific resistance 
of bronze to copper is 3.2 and the ratio of the cost per 
unit weight of copper to bronze is 0.72, the most econ- 
omical ratio of the cross-section of the end ring to the 
total cross-section of all wires in a slot is 0.45 « U —p. 
—Elek. u. Masch. (Vienna), Jan. 17, 1915. 

Transformer Construction.—R. EDLER.—A continua- 
tion of a profusely illustrated article on progress of 
transformer construction, relating especially to German 
practice. The present instalment deals with the con- 
struction of medium-size and large transformers.— 
Helios, Jan. 24, 1915. 


Lamps and Lighting 


Heating of Screw-Socket Lamp Holders.—CLIFFORD 
C. PATERSON.—An abstract of a paper based on a re- 
port to the “lampholder panel” of the engineering stand- 
ards committee upon experiments carried out at the 
National Physical Laboratory. The tests were made 
with a view to the investigation of the temperature rise 
in screw-socket lamp holders of different types when 
used first with radiators and second with lighting fit- 
tings. The maximum number of watts that may be 
safely transmitted by a screw-socket lamp holder de- 


Contact Co screw 
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------ Lamp centre 





. 80 100 10°C. 
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FIG. 1—RATIO OF TEMPERATURE RISE TO WATTS TRANS- 
MITTED 


pends on different considerations from those which 
prevail in the bayonet holder. In the screw socket con- 
nection is made to the lamp-cap terminals by what is 
equivalent to a clamped contact as the lamp is screwed 
into place. A rise of temperature such as the lamp 
itself is able to withstand has not been found in any 
way to affect the soundness of the contacts in the ex- 
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periments made. In determining the maximum rating 
of a lamp socket, however, there is the factor of the 
heat that is conducted along the cable that supplies the 
energy to the lamp. It is matter of real importance in 
the design and rating of such sockets to know to what 
temperatures the insulation of the cables is subjected 
under working conditions. Measurements of the con- 
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FIG. 2—-ARRANGEMENT OF CABLE AND METHOD OF 
JUNCTION 


tact resistance of the various ‘sockets show that the 
actual /*R losses due to current passing through the con- 
tacts are negligible, and that all the heating is caused 
by conduction and radiation from the lamp itself. The 
wattage of the lamp is, therefore, the main factor to be 
considered. The general conclusions arrived at as the 
result of the experiments are: (a) that, as far as tem- 
perature rise is concerned, ordinary screw-socket holders 
may be used for radiator elements up to at least 500 
watts each (the maximum size of heater element at 
present on the market); (b) the screw contact is also 
satisfactory, as at present used, for lamps rated up to 
at least 1000 watts, but in the present designs the 
clamping contacts for the incoming leads become too hot 
to allow rubber-insulated cables to be brought directly 
into the sockets without risk of serious deterioration of 
the rubber. The results are summarized in Fig. 1, in 
which the mean temperature rise of all the sockets is 
plotted against the number of watts transmitted. This 
gives a general indication of the temperature likely to be 
reached for any given lamp rating. As a general rule, 
the number of watts divided by ten gives in degrees 
Centigrade the approximate temperature rise of the 
socket above the air. Tests were also made to ascertain 
what the temperature gradient along the cables was as 
it left the socket and was led up the length of 34-in. gas 
barrel shown in Fig. 2. Thermocouples were inserted 
at intervals underneath the insulation of the cable. The 
arrangement of the 3/18 S. W. G. cable and the junction 
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used are shown in Fig. 2. It will be seen that where 
the cables pass through the usually constricted neck of 
the socket the temperature rise is around 90 deg. C. 
when the clamping piece is at 100 deg. C. Three inches 
up the tube the temperature rise is about 60 deg. C.— 
London Electrician, Feb. 5, 1915. 


Generation, Transmission and Distribution 


Hydroelectric Development of the Peninsular Power 
Company.—CHARLES V. SEASTONE.—A paper read be- 
fore the American Institute of Mining Engineers. The 
hydroelectric plant of the Peninsular Power Company is 
at the Lower Twin Falls on the Menominee River, about 
3.5 miles north of the city of Iron Mountain, Mich. The 
principal points of delivery of electric energy from this 
plant are in the mining regions adjacent to Florence, 
Wis., and Iron River, Mich., and in the cities of Iron 
River and Iron Mountain. The hydroelectric plant at 
Twin Falls and the substation of the Iron Mountain 
Electric Light & Power Company are connected by a 
6600-volt transmission line carried on steel towers and 
steel poles, the latter being used within the city limits. 
The plant at Twin Falls and the substation at Iron 
River, about 36 miles distant, are connected by a 66,000- 
volt duplicate three-phase transmission line supported 
on steel towers. At Iron River are situated a 1500-kw 
auxiliary steam plant and the substation from which the 
energy is distributed to the mines in that vicinity. The 
superstructure of the power house is constructed for the 
present installation of three 1000-kw generating units, 
and the substructure has been completed for the two 
additional 1000-kw units which are to be installed 
in the near future. The generators have a rating of 
1250 kva, 6600 volts, sixty cycles, three-phase, 257 
r.p.m., each equipped with a 120-volt directly connected 
shunt-wound exciter of 27.5-kw rating, designed for 
operation with a Tirrill regulator. The rotor of the 
generator is of the flywheel type and is so designed as 
to assist materially in the speed regulation of the plant. 
All rotating parts are designed for 60 per cent over- 
speed. The ultimate transformer installation will 
comprise six single-phase, 835-kva oil-insulated, water- 
cooled transformers, arranged in two banks, delta-con- 
nected on the low-tension side, receiving 6600 volts, and 
star-connected on the high-tension side, delivering 66,- 
000 volts. The present equipment consists of one bank 
of transformers with one extra single-phase unit acting 
as a spare.—Bull. Amer. Inst. of Min. Eng., February, 
1915. 

Traction 

Railway Equipment.—J. F. LAYNG.—The author 
deals with some of the important considerations govern- 
ing the selection of car equipments for city and subur- 
ban service. By making an analysis of the pressures 
of wheel threads he determines the method of mount- 
ing the motors that will give the maximum adhesion 
available for traction. It is then possible to determine 
the equipment that will be most suitable to operate on 
severe grade conditions, and also to obtain the best 
schedule speed on all rail conditions—Gen. Elec. Re- 
view, February, 1915. 

Towing Locomotives.—C. W. LARSON.—An illustrated 
description of the ship-towing locomotive used at the 
locks of the Panama Canal. The first part of the ar- 
ticle is devoted to the presentation of the reasons why 
none of the hitherto existing systems of maneuvering 
ships in close quarters could be satisfactorily applied 
to the locks of this canal. This is followed by a de- 
scription of the system developed to fulfil the condi- 
tions. Next is a minute description of the locomotives 
themselves.—Gen. Elec. Review, February, 1915. 

Storage-Battery Locomotives for Mines.—J. W. 
GWINN.—A paper read before the American Institute 
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of Mining Engineers. The underground haulage sys- 
tem in the lead-silver mine of the Bunker Hill & Sulli- 
van Company, situated at Kellogg, Idaho, is the most 
extensive in the Coeur d’Alene district, comprising about 
35,000 ft. of tunnels, drifts and cross-cuts where loco- 
motive haulage is in use. Formerly the trolley system 
was used, but since 1913 three storage-battery loco- 
motives have been installed. The first has a weight of 
5000 lb. and two motors, and the battery equipment con- 
sists of sixty-three cells of Edison type A4, with a 
rating of 112 ton-miles on a single charge. The ampere- 
hour rating is 150. The locomotive is equipped with 
two batteries, so that one may be left at the charging 
station to be charged while the other is on duty. The 
second locomotive has a weight of 7600 lb., two motors 
and a battery, Edison type A8, consisting of seventy 
cells, with a discharge rating of 300 amp. The third 
locomotive has a weight of 8000 lb. and two motors, and 
the battery consists of seventy Edison type A8 cells 
having a discharge rating of 300 amp. Each of the last 
two locomotives has only a single battery of cells, of 
sufficient power to run on full load for the required 
length of time. For charging purposes a motor-genera- 
tor set, 125-volt, three-phase, 50-hp motor, installed in 
the hoist room on No. 9 level, takes energy from the 
2300-volt alternating-current line and delivers 125 volts 
direct current to the charging stations on each level. 
The author gives data on performance, efficiency, main- 
tenance and repair costs, and concludes that with a few 
minor improvements in the charging system and a 
better understanding of and more careful attention to 
the operation of these locomotives by the motormen the 
costs of repair and operation will be 75 per cent less 
than for the trolley locomotives doing the same work. 
Other advantages of storage-battery haulage are that 
it does away with the dangerous trolley wire and gives 
an easy access to the face of a drift with the storage- 
battery locomotive.—Bull. Amer. Inst. Min. Eng., Feb- 
ruary, 1915. 


Installations, Systems and Appliances 


London's Electricity Supply.—“Those who have taken 
an interest in the unification of electric supply in Lon- 
don will be pleased, or the opposite, but will hardly be 
surprised, that the latest London County Council scheme 
has gone the way of its forerunners. One is past sur- 
prise at the failure of attempts to deal with this prob- 
lem. The intention to promote a bill was defeated, as 
far as this year’s parliamentary session is concerned, 
at the meeting of the Council on Tuesday last. In order 
to proceed it was necessary that the proposal should 
be supported by a full majority, but, owing apparently 
to the absence of so many supporters on active service, 
only sixty votes out of a necessary sixty-nine were ob- 
tained. There were thirty dissentients. Had the 
scheme reached a parliamentary stage there was a pos- 
sibility it might have gone through, but hardly at any 
time a probability. Very strong opposition from the 
borough councils recently developed. Defeat in a par- 
liamentary committee room would, however, have been 
more satisfactory than this abandonment of the pro- 
posal by the body which created it. It is useless specu- 
lating what the new situation may ultimately lead to. 
The only certainty is that the field is now clear for the 
London electric supply company bill, which proposed a 
new company to deal with the matter, much on the lines 
of the County Council scheme, but over a considerably 
smaller area. Certain of the existing power companies, 
which are apparently interested in the bill, are to be 
compulsorily acquired. From the remainder opposition 
may be expected, as their areas are threatened. Munic- 
ipal opposition goes without saying.”—London Enqi- 
neering, Feb. 5, 1915. The situation is also discussed in 
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London Electrician, Feb. 5, and London Electrical En- 
gimeering, Feb. 4. The first part of the report by the 
conference of metropolitan boroughs owning electricity 
undertakings on the London and district electricity 
supply bill is printed almost in full in London Electri- 
cian, Feb. 5, 1915. 


| Wires, Wiring and Conduits 

Protective Switchgear for Mines.—C. JoNES.—A 
paper illustrated by numerous diagrams, read before 
the Association of Mining Electrical Engineers (War- 
wickshire and South Staffordshire branch). After brief 
notes on the protection of generators and transformers, 
the author deals at greater length with feeder protec- 
tion and gives details of the Merz-Price protective sys- 
tem, the Ferranti-Field system and other systems.— 
London Iron and Coal Trades Review, Feb. 5, 1915. 

Electrophysics and Magnetism 

Structure and Hysteresis Loss in Medium-Carbon 
Steel.—F.. C. LANGENBERG AND R. G. WEBBER.—A paper 
read before the American Institute of Mining En- 
gineers. During the course of some magnetic investi- 
gations six bars of 0.43 per cent carbon steel were 
tested, a permeameter designed after the Hopkinson- 
yoke type being used. The results obtained show the 
necessity for a careful investigation of the previous his- 
tory of the samples under study as well as the chemical 
composition. A steel of given chemical composition may 
assume a great variety of structures, depending on its 
treatment. Of the six bars tested, Nos. 1, 2, 3 and 6 
were pearlitic and Nos. 4 and 5 were sorbitic. In the 
first three bars the only variable factors are the rela- 
tive size of grain and the coarseness of the striations 
of pearlite. Bar 1 has a large grain and the pearlite is 
coarsely laminated. Its hysteresis loss per cubic centi- 
meter is 17,280. Bar 2 has a finer structure than No. 1 
and shows a hysteresis loss of 18,240. Bar 3 is still 
finer than bar 2 and shows a hysteresis loss of 21,920. 
Bar 6 is also pearlitic and differs from Nos. 1, 2 and 3 
in having a much finer structure. The hysteresis loss 
in this bar rises to 29,120 ergs per cubic centimeter, 
which is 68 per cent greater than the loss in bar 1. 
Therefore, with decreasing grain size Nos. 1, 2, 3 and 6 
show a rise in their hysteresis loss, increasing residual 
B and increasing coercive force. Bar 4, comparable in 
grain size to bar 1, but differing from bar 1 in being 
sorbitic whereas No. 1 is pearlitic, shows an increase in 
its hysteresis loss of approximately 50 per cent. The 
authors emphasize that in magnetic testing careful at- 
tention must be given to the internal structure of the 
metal undergoing test. A mere statement of its condi- 
tion as hardened or unhardened, annealed or tempered, 
is idle and often misleading. The results lead the 
authors to infer that a minimum hysteresis loss could be 
obtained by the combination of large grains with 
coarsely laminated pearlite—Bull. Amer. Inst. Min. 
Eng., February, 1915. 


Electrochemistry and Batteries 

Electrolytic Nickel.—R. RIEDEL.—An account of an 
experimental investigation of the decomposition of 
nickel from chloride solutions. Electrolysis was car- 
ried out in the presence of hydrochloric acid and acetic 
acid. The latter has various advantages. In order to 
get a good deposit of metallic nickel it is necessary to 
maintain a suitable current density, which depends on 
various factors of operation.—Zeit. f. Elektrochemie, 
Jan. 1, 1915. 

Electrolytic Decomposition of Water.—An illustrated 
description of an electrolytic apparatus of the Oerlikon 
Company for the production of oxygen and hydrogen 
gases from water. They are built for 65 volts, 110 volts 
or 220 volts. In these cases twenty-eight or forty- 
eight or ninety-six cells are connected in series. As- 
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bestos diaphragms are used in the cells. The electrolyte 
is a 10 per cent solution of potassium carbonate in dis- 
tilled water. A temperature of 40 deg. C. is employed.— 
London Electrician, Jan. 29, 1915. 


Telegraphy, Telephony and Signals 

Telephone Receiver.—LEON BOUTHILLON AND LOUIS 
DROUET.—An account of an investigation of the vibra- 
tions of the diaphragm of a telephone receiver, made by 
observing with a microscope the displacement of a 
point fixed in the center of the diaphragm and perpendic- 
ular to it. The behavior of the diaphragm under the 
action of direct current and sinusoidal alternating cur- 
rent was studied. The sensibility of telephone receivers 
at a certain frequency and at different frequencies was 
also investigated.—La Revue Elec., “Oct. 16, 1914 (pub- 
lished Jan. 15, 1915).” 


Units, Measurements and Instruments 

Induction-Coil Spark.—W. C. BAKER.—The spark of 
an induction coil following the “make” of the primary 
current is composed of a series of discharges, and sim- 
ilarly at “break.” These are usually assumed to be 
oscillations in the secondary circuit consequent upon 
the single impulse due to the rise or fall of the current 
in the primary. The author describes some observa- 
tions which show that, in certain coils at least, these 
partial sparks are not oscillatory but in each consist of 
groups of unidirectional pulses. Under certain condi- 
tions the partial sparks exhibit variations of intensity 
or “beads,” suggesting strongly the beaded lightning 
of the meteorologist.—Physical Review, January, 1915. 


Book Review 


ELEMENTARY MATHEMATICAL ANALYSIS. A textbook for 
first-year college students. By Prof. Charles S. 
Slichter. New York: McGraw-Hill Book Company, 
Inc. 490 pages, 183 illus. Price, $2.50. 

This volume is one of the series of modern mathe- 
matical textbooks edited by Professor Slichter. It ap- 
pears to have been written primarily for the use of 
freshmen in the engineering courses of the University 
of Wisconsin. The volume is not intended to be a text- 
book on “practical” or “engineering” mathematics, but 
illustrations from science are freely used. The aim of 
the author may be learned from one sentence in the 
preface which is worth quoting: “The student should 
learn early in his course that an important purpose of 
mathematics is to express and to interpret the laws of 
actual phenomena, and not primarily to secure here and 
there certain computed results.” If mathematics were 
always treated as the broadest of all the sciences, deal- 
ing quantitatively with real things and not merely with 
abstract numbers or with symbols of which the actual 
or possible meaning is rarely clear to the student, its 
study might conceivably be made more interesting to 
larger numbers, and there would be fewer graduating 
students who are practically incapable of stating a prob- 
lem mathematically, or of forming a physical conception 
of the results attained by mathematical analysis, after 
they have applied the methods with which practice has 
rendered them familiar. It is perhaps difficult to see 
in mathematics more than a very perfect tool for the 
use of the scientist and engineer, but even if no broader 
view can be taken, it is at least essential that the tool 
should be used intelligently, in the most efficient man- 
ner, to attain a definite end. A book such as the one 
before us should be very helpful in giving to the stu- 
dent a broader view of mathematics than he can expect 
to obtain by following the usual courses of mathemati- 
cal instruction. 
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POWER AND OPERATING SECTION 


Grinder for Surfacing Ends of Arc-Lamp Inner 
Globes 


After inner globes have been used with inclosed-are 
lamps for a short time they frequently chip around the 
ends and allow air to circulate past the arc, thereby 
affecting the efficiency of the lamp. When this defect 
occurs some central-station companies throw the globes 
away. By employing a simple grinder, however, the 
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DEVICE FOR SURFACING ENDS OF INNER GLOBES 


Newark arc-lamp department of the Public Service Elec- 
tric Company of New Jersey has avoided scrapping 
most of the globes which would have been considered 
unusable heretofore. The grinder consists of a hori- 
zontal revolving wooden disk on which are sprinkled oil 
and emery. When pressed end downward on the disk 
slightly nicked globes can be quickly surfaced and made 
serviceable again. 


“Report Defects; Avoid Accidents” 


Among the slogans adopted by the Louisville Gas & 
Electric Company, Louisville, Ky., as the result of a re- 
cent safety campaign, is the following: “Report a de- 
fect and you will not have to report an accident. Safety 
first!” Prizes have been awarded by the employees’ 
committee for the best suggestions received from the 
men in the plant and on the outside. Mr. A. W. Lee is 
chairman of the committee. 


Apparatus for Maintaining Constant Pressure at 
Any Point on a Feeder 

The equipment and connections represented in the 

accompanying diagram are being employed by the Edi- 

son Electric Illuminating Company of Brooklyn to main- 

tain a constant pressure at any point on one of its 
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AUTOMATIC CONTROL FOR BOOSTER 


feeders for the operation of a large portable air com- 
pressor used in subway construction. The compressor 
has to be moved along as work progresses and does not 
operate continuously, therefore it was necessary to 
isolate one 1,000,000-circ. mil feeder from all others to 
supply energy to the compressor motor. A _ booster 


generator was connected in series with one of the feeder 
leads and the field current automatically regulated by 
an electrically operated rheostat and a relay connected 
with the delivery end of the feeder by pilot wires. When 
voltage drop in the cable causes the pressure at the 
compressor motor to fall below the desired value the re- 
lay contactor will allow the rheostat arm to turn until 
the field current has increased sufficiently to bring the 
delivery-end voltage up to the proper value. The auto- 
matic control is capable of changing the supply-end 
pressure from zero-load to full-load value in ten seconds. 


Use of Fuse Blocks as Station-Transformer 
Switches 
The illustration herewith shows a bank of four sin- 
gle-phase transformers used for the supply of station 
lighting and motor service in a substation, the fourth 
unit being a spare transformer. By the arrangement 





FUSE BLOCKS USED AS DISCONNECTING SWITCHES FOR 
STATION TRANSFORMERS 


of fuse blocks illustrated any transformer can be cut out 
of service and the spare unit inserted in its place, or the 
entire three-phase group can be connected up to either 
of two station circuits. The use of the fuse blocks in- 
troduces a protective feature and, all things considered, 
proves cheaper to install than the usual disconnecting 
switches. A guard sheet of insulating material pro- 
tects the hand of the man handling the uppermost left- 
hand plug from making possible contact with the struc- 
tural steel work of the station building. 


When to Clean Turbine Blades 


In one of the medium-sized central stations in Ohio 
the operators gage the time for cleaning the turbine 
blades by observing the records produced by a steam- 
flow meter connected to the steam intake of the turbine. 
When the records from this flow meter and from other 
station instruments indicate that the 6000-kw turbo- 
generator is requiring 18 lb. of steam per kilowatt-hour 











the operators know that conditions are just normal. But 
when the big machine requires 19 lb. of steam to pro- 
duce 1 kw-hr. the engineer knows that scale forming 
from the impure feed water has begun to coat the tur- 
bine blades and that economic operation can be obtained 
only after the machine has been “taken down” and 
cleaned. 


Locomobile Plants in the United States 


At the present time only eight locomobile plants are 
in operation or in process of construction in the United 
States, although in Germany hundreds of these self- 
contained units are already giving successful service. 
The units in seven of the American plants are of Amer- 
ican manufacture, and those in the remaining power 
house were made in Germany. Three of the plants con- 
tain two units each, and in the others the total rating 
of the station has been placed in one locomobile. 


LOCOMOBILE PLANTS IN AMERICA 


Rating 
Geographical Ownership Type in 
Location Kw 


Brooklyn, N.Y. International Cork Company. Buckeye 75 
Barberton, Ohio (two Barber Cement Products Company Buckeye.| 300 
Limeton, Ohio (two \¢ ).C. Barber Mining & Fertilizer Company | Buckeye 300 
Fremont, Neb Fremont “as, Electric Light & Power Com-|.Buckeye 100 
| pany 

Riverton, Wyo Agie Lighi & Power Company Buckeye 50 
Baltimore, Md \Jobns .fupkins University Buckeye 50 
Corpus Christi, Tex. (two (Corpus Christi Ice & Electric Company Buckeye.| 250 
Beowawe, Nev [Buckhorn Mining Company Wolf 


While the majority of these units are equipped to 
burn coal of different grades, three of them—namely, 
those at Riverton, Wyo., and Corpus Christi, Tex.—are 
provided with oil-burning furnaces. 





The Savings Which Boiler-Room Economies Can 
Effect 


The manager of a certain 4500-kw electric-lighting 
plant in the Middle Western States found, with the 
close of 1914, that while the electrical output of the 
station had increased 20 per cent during the year, the 
coal tonnage had increased only 5 per cent. The annual 
load-factor at this plant was 39 per cent and the load- 
factor for December was 45 per cent. The “showing” 
made in the report did not come as a surprise to the 
manager, because he had spent much time urging the 
practice of economy in the boiler room and had himself 
taken the trouble to visit it at least once a day besides 
devoting some deep thought and individual attention 
to the engineer’s problems. 


When and How to Employ Water-Softening Com- 
pounds 


If no attention is paid to the time at which soften- 
ing compounds are added to boiler-feed water, it is 
possible that different amounts may be distributed to 
each boiler. If this happens, those boilers receiving an 
excess amount of compound will probably prime and 
other units not receiving enough will be coated with a 
considerable amount of scale. At the 201st Street sta- 
tion of the United Electric Light & Power Company, 
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New York City, a solution of the compound is gradually 
fed to the feed-water pump during the early evening 
watch, when practically all of the boilers are generating 
steam in equal amounts. By this method each boiler re- 
ceives its share of the softening compound. 

As implied in the preceding paragraph, the impuri- 
ties in the water are precipitated inside of the boilers, 
so no feed-water treating tank is required. As the 
compound employed by this company is crystalline so- 
dium carbonate, however, it has to be dissolved before 
it can be utilized. The accompanying illustration shows 
the apparatus which is employed for this purpose. It 
consists of a cylindrical metal tank with a smaller per- 
forated container supported concentrically within it. 
Placed over the perforated receptacle is a spray head 
connected with the feed-water supply pipe. Leading 
from several inches above the bottom of the outer tank 
to the intake of the feed-water pump is another pipe. 
By placing the crystalline sodium carbonate in the in- 
ner tank and turning on the spray the compound will 
be dissolved and carried to the feed-water pump, from 
which it will be distributed to the boilers. 


From Feed Water Supply 
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The amount of sodium carbonate required in the boil- 
ers is determined from an analysis of the water. The 
crystals are then placed in the perforated receptacle 
and the flow of the water is regulated so that the com- 
pound will be dissolved during the watch in which all 
the boilers are supplying steam. It is the practice in 
this station to test the water in the boilers only during 
the early morning watch when plenty of banked boil- 
ers are available, and the boilers are blown off only 
when their fires are banked. 


Coal Hopper Keeps Boiler Room Clean 


A useful accessory which the operators of the Ameri- 
can-built locomobile plant at Limeton, Ohio, have put 
into service is a wheeled coal hopper by means of which 
the fuel is hauled a few feet from the coal bins to the 
furnace door. Although the space between the coal 
storage and the furnace door is only about 10 ft. in 
width, the hopper is nevertheless considered very useful, 
because it removes the necessity of ever piling coal on 
the floor before the firing door and helps in this way 
to keep the boiler-room floor neat and clean. Besides 
aiding in keeping the station clean, this hopper is also 
of assistance in securing most economic firing condi- 
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tions, since the fireman can place the hopper in any 
position he considers most handy and can “put in a 
fire” and close the furnace door quickly without allow- 
ing an excess of cold air to rush over the grates. 





COAL TRUCK FOR KEEPING BOILER ROOM CLEAN 


These hoppers, of which there are two in the “Buck- 
eye-mobile” plant at Limeton, are made of sheet metal 
riveted and bolted to an angle-iron frame. Two of the 
low wheels under the frame revolve on opposite ends 
of the same axle, while a third and still lighter and 
smaller wheel is in reality a large caster which, turning 
freely from side to side, allows the fireman to push the 
hopper in any direction. For the plants at Limeton the 
hoppers have been made to hold about 1000 lb. of coal, 
but it has been suggested that for other hand-fired 
plants these useful accessories could be made in sizes 
to suit the needs of the particular boiler to be served. 


First-Aid Methods of Dayton Company 


Stanch, neat, durable and convenient first-aid chests 
are now sent out with the construction crews of the 





FIG. 


1—PORTABLE FIRST-AID CHEST 


Dayton Power & Light Company. Previously it had 
been, as it still is, the practice of the company to place 
wall cabinets in its buildings, but there arose the neces- 
sity for providing some kind of an outfit that could be 
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carried in the wagons serving the linemen, so that these 
men, working sometimes in towns several miles from the 
nearest substation, could quickly attend to small wounds, 
thus preventing infection and consequent loss of time. 

The design of chest selected is particularly well 
adapted for this sort of service, because when it is 
packed with its full quota of iodine, picric acid, tur- 
pentine, vaseline, peroxide, adhesive plaster, bandages, 
absorbent cotton, medicine droppers and scissors it may 
be placed in the construction truck along with the line 
material and hardware. The name of the contents of 
each bottle is printed on the big corks, and the corks 
themselves are held securely in place by wires which run 
over the tops of the corks and are fastened around the 
necks of the other bottles. By inside measurements 
the chest is about 12 in. long and 6 in. wide. 

The interest which the construction men have taken 
in co-operating with the company in this first-aid and 
safety work was made evident not long ago when one 
of the foremen made application for two additions to his 
first-aid kit. He said he wanted an atomizer with which 





FIG. 2—FIRST-AID CABINET FOR SUBSTATION 


to apply the disinfecting compounds to cuts so that all 
parts of an open wound might be reached in a sanitary 
manner. The other part of his requisition called for a 
new healing remedy composed of iodine and other sub- 
stances which this foreman had read were employed 
with success on the battlefields of Europe. 

The type of safety cabinet used in the company’s gen- 
erating stations and substations is shown in Fig. 2. 
This kit, in addition to containing the remedies car- 
ried in the portable chest, is also provided with an upper 
compartment for holding a pair of rubber gloves. 


Using Oil-Well Outfit to Raise Transmission Towers 


In the oil fields of Ohio casings of “dry” wells are 
pulled from their positions in the ground by means of 
a portable derrick equipped with powerful block-and- 
tackle apparatus. Naturally, the owners of these derricks 
are not able to find continuous work for their machines 
in the oil field and welcome outside jobs, such as helping 
to raise transmission towers. One of the central-sta- 
tion companies which has taken advantage of this time- 
saving method of erecting high poles and square-base 
and A-frame towers is the Ohio Light & Power Com- 
pany of Tiffin, Ohio. The 33,000-volt transmission line 
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recently completed by this company extends from Tiffin 
to Fostoria, and in that distance goes cross-lots through 
town and country, follows railroad rights-of-way and 
occupies city streets, so that practically every condition 
of pole-raising known to a flat country was encountered. 
In all places, however, the derrick proved effective, and it 





TYPE 
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A-FRAME TOWER RAISED BY OIL-WELL DERRICK 


was estimated by Mr. Frank Espy, manager of the com- 
pany, that the Archbold-Brady A-frame towers, which 
form the majority of the line supports, were erected in 
half the best time that had been found to be possible 
by any other method. 


Wire Cutter for Freeing Shocked Linemen 


While working on cross-arms linemen occasionally 
come in contact with conductors carrying dangerous 
voltages. While they may be rendered unconscious by 
a shock therefrom, it may be possible to save their lives 
if they are immediately separated from the wires. It 
is declared that recovery from a short shock is much 
quicker than recovery from a long one. To prevent 
delay in de-energizing a line which may have caused 
such an accident, the Wichita Falls (Tex.) Electric Com- 
pany has provided its construction gangs with a device 
for cutting the wires without endangering the operator. 
The device, which is similar to a bolt cutter, is fastened 
to the end of a long wooden pole 3 in. in diameter and 
is operated by a rope. It will readily cut No. 0 copper 
wire. 


Time Element Secured by Fuse Bridging Trip Coil 

By bridging a 10-amp plug fuse across the trip coil 
of circuit-breakers in unattended substations, the Min- 
neapolis General Electric Company secures a time ele- 
ment in the operation of the switch on sudden “jolts” 
without impairing the operation of the breaker on sus- 
A brief rush of current is shunted 


tained overloads. 
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away from the trip coil by the fuse, but if the overload 
continues the fuse blows, deflecting the operating cur- 
rent into the coil and opening the breaker. Mr. L. D. 
Smith, general superintendent of the company’s lines, 
assigns credit for this use of a fuse to the Toronto com- 
pany and declares that its use on the Minneapolis sys- 
tem has been of value in preventing service interrup- 
tions due to temporary troubles. Because of the time 
lag inherent in the fuse, these troubies promptly 
cleared themselves. 


Storm Guys Installed to Stay 


With storm guys firmly anchoring the towers in four 
directions at the end of every mile, and with ‘“semi- 
strains” interposed at half-mile intervals, the 33,000-volt 
transmission line of the Ohio Light & Power Company 
near Tiffin is thought to be well protected against failure 
due to wind stresses, unless assailed by a storm of 
cyclonic violence. The 46-ft. Archbold-Brady A-frame 
towers, which are used except at a few places in this 
line, are spaced about 400 ft. apart and support three 
lines of No. 1 stranded copper and a ground wire of 
0.3125-in. steel messenger. For the most part angles 
at any one tower in this line were not allowed to exceed 
3 deg. of arc, and the majority of angles, excepting the 
right-angle turns, were made to fall within about 1.5 
deg. of are. 

To make the storm guys in this line of a permanent 
character the most important part of the guys—the 
dead-men—were made from 6 ft. to 10 ft. long. Pieces 
of cedar pole used for this purpose were fitted with 
8-ft. by 0.75-in. rods and were buried 6.5 ft. in the 
ground. 

At the heads of the towers where the 0.375-in. mes- 
senger wires are fastened a neat and effective method 
of attaching the guy to the tower was employed. This 
method consisted merely of removing a machine bolt 
from its position through one of the cross-arms or 
through one of the pole steps and replacing the machine 
bolt by an eye-bolt. The eye protruding at the point at 
which the guy was to be attached presented a con- 





STORM GUYS ATTACHED TO TOWERS 
BOLTS 


BY MEANS OF EYE- 


venient place in which to “serve up” the messenger wire. 
All of the hard work incident to wrapping the stiff 
steel-stranded wire around the frame of the tower was 
thus eliminated and the lineman’s work was immensely 
simplified. Besides being a time-saver, this method of 
attaching wires has been found to make the tower very 
neat in appearance. 
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Contracting on a Close Margin 

N this issue appears a short article on the inside 

workings of a contracting firm which points several 
morals that may be not without general value. If one 
analyzes the operations of many a concern, of what spe- 
cial kind it does not much matter, he will generally find 
that the success obtained depends on the suitability of 
the scheme or organization, the word “suitability” 
meaning a great deal more than appears on the surface. 
It is by no means rare that an elaborate organization 
which looks well on paper involves an excessive overhead 
expense. It is like the common drafting-room vice of 
making a drawing, let us say, of a special bolt and then 
laboriously putting in a title six times as large as the 
drawing itself. Straightforward, simple methods, or- 
derly but not intricate, are those which lead to the best 
results. The method of minimizing the overhead costs 
herein described may be summarized as orderly and 
careful estimating, thorough preparation for the task, 
and close personal superintendence. Work done through 
a long chain of intermediaries is quite commonly badly 
done, and the contractor who does not supervise his own 
operations will regret the neglect almost as much as the 
customer. It is fortunate for the former if he can con- 
fine his attention to thoroughly first-class work and 
avoid cut-throat competition—the source of most bad 
work. A reckless habit of estimating on everything 
within possible sight does not make for profit—it really 
involves an economic loss which must inevitably be 
charged against the work actually undertaken. Wise 
and conscientious contractors will not be misled by this 
temptation. 


Passing the Word to the Other Fellow 

HEN the new-business manager of the Jonesville 

central station discovers a new use for some elec- 
trical device, he quickly realizes the advantage of tell- 
ing his own salesmen about the business to be secured 
right at home in Jonesville by promoting the new ap- 
plication. The average central-station man grasps such 
a commercial opportunity promptly and usually loses 
no time in applying it thoroughly to his own business 
organization. But, as a little reflection will show, he 
could go a great step further if he would write a letter 
—and perhaps send a photograph—telling the story 
of his discovery to the manufacturer of the device for 
which the new use had been found. This slight effort 
would place another powerful selling argument in the 
hands of the manufacturer’s salesmen, and so the orig- 
inal idea would be spread and relayed to a thousand 
other villages, finding in each probably as many pros- 
pective users as in the town in which it originated. 
Perhaps some central-station men do not give out their 
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ideas freely because they stop to question, “Why should 
I exert myself to aid the manufacturer to sell his goods, 
or take the trouble to help him show his other customers 
my sales arguments?” The broader answer to such a 
short-sighted policy becomes, of course, obvious when 
the central-station man considers how much of his own 
success is due to selling ideas and plans which he him- 
self received from his salesman acquaintances. 


The Best Salesman 

HE best salesman is not the most persuasive one; 

he is not the one whose sales reach the highest 
total during the week. The best salesman is the one 
who in selling one appliance paves the way for selling 
more to the same customer. That salesman who can 
convince each customer that the electrical is the best, 
even if not the cheapest, way is one of the company’s 
most valuable assets. 


Commission Bonus on Sales 

HE plan of paying salesmen a fair salary and a 

commission bonus on gross sales over a fixed 
amount may prove of great benefit to a utility company. 
The salesman will study the details, both mechanical 
and operating, of the devices he must sell; zest and in- 
terested effort will be put into his selling, and he will 
formulate suggestions for improvements to make the 
apparatus more salable. If the policy is pushed too far, 
however, the attendant results are apt to be decidedly 
disastrous. Too much effort will be put into selling 
the appliances and not enough energy into making the 
customer a permanent one. Too much will be promised 
of a flatiron, a grill or a percolator, etc., with the re- 
sult that one more person who might otherwise become 
a champion of electrical methods becomes a decided 
enemy thereof. 


Getting Together on Wiring Rules 

OR various reasons the electrical wiring business 

has generally been conducted without harmony, the 
result being a shocking discord of jarring interests. 
The large contractors have represented one element and 
the small contractors another, the fixture dealers a third, 
the Underwriters too often being regarded as the com- 
mon enemy. 


That the Underwriters’ rules are some- 
times rather drastic we must admit, yet on the whole 
they unquestionably lead to that safe construction which 
in the long run is helpful to the lighting business. A 
brief account of the “electrical clearing house” move- 
ment in Louisville in another column shows how the 
interested parties in a single city have organized a 
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“get together” plan, and with no small measure of suc- 
cess are trying to bring all their varying interests into 
harmony. It has served to clear up misunderstandings 
about the interpretation of the National Electrical Code 
and to place the contractors in touch with inspectors in 
order to avoid construction which would be rejected. 
The scheme appears to be a good one. Not through 
malicious intention but by accidentally being on the 
wrong side of a rather shady line the average contractor 
may seem to ignore the code at times. A regular sys- 
tem of conference with more experienced contractors 
and with the officials who must interpret the code will 
serve to check many an error and save many a dollar in 
rejections. Such co-operation not only helps the supply 
business but tends to increase the central-station output. 
One cannot lay too much stress on the importance of 
making electrical energy supply a necessity, and this 
condition is brought the nearer by every effort that 
tends to promote reliable work in wiring. 


Selling Appliances 

Central stations have at last learned to appreciate the 
importance of adding to their load by conducting active 
appliance campaigns. Every article sold means an in- 
crease of load without any addition to the fixed charges 
due to billing and metering, and hence an increase in 
the net profit. Real success demands the sale of many 
appliances in order to make the domestic load thor- 
oughly profitable in spite of modest bills for lighting 
alone. Introducing appliances on a large scale means 
active salesmanship and skilled advertising. The pres- 
ent issue contains some very practical hints by Mr. 
J. V. Guilfoyle on this subject which should be of im- 
mediate interest to all those who are inaugurating this 
line of enterprise. He makes some especially timely 
and important suggestions. One of these is in relation 
to the display and sale of rather undesirable stock. Not 
a few appliance departments, from good nature or pres- 
sure of manufacturers, carry a considerable number of 
articles that are by no means the best on the market, and 
the salesmen are too likely to lead the customer astray. 
Central stations do not enter the appliance business to 
assist needy or incompetent manufacturers but to in- 
crease their own load by placing before the consumer 
articles that will tempt him to use them regularly. The 
better the appliance, the faster the business will grow. 
Hence the consumer should be induced to buy only such 
devices as will give him the best of service. 


It is important also that the appliances sold should 
have interchangeable connections so far as_ possible. 
In any event the salesman should not allow a cus- 
tomer to leave the store with an article the plug of 
which will probably not fit his house connections. It is 


perfectly simple to ascertain what connectors are needed 
and to furnish them even if the salesman has to make 
up a short length of cord with an adapter on each end. 
Canvassers should go armed with such little adapters 
and when about their work should make note of the 
one needed in a house. 


Active demonstrators in a good 
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showroom are of the utmost importance. In the use 
of electrical appliances seeing is believing. An effective 
demonstration will often end in the sale of appliances 
which mere advertising would not move from the shelf. 
As lamp efficiencies increase the need of many and gen- 
eral outlets for energy becomes acute. In our judgment 
the appliance field will become in the near future very 
large and profitable, and it should be most assiduously 
cultivated. 


Concentric Wiring and the Inspectors 
Because of a program crowded with other—and some 
of them less pertinent—topics and discussions, the 


‘subject of concentric wiring failed to come up at the 


recent Minneapolis convention of the Western Asso- 
ciation of Electrical Inspectors. The omission of so 
important a topic from the inspectors’ councils is a dis- 
tinct loss to the forum of discussion which has cen- 
tered about the proposed innovation in electrical con- 
struction methods. For, after all, if concentric wiring 
is to be condemned or approved, its final fate will rest 
on its practicability and, above all, its safety, and not 
on any mere selfish considerations of those branches of 
the industry which its revolutionary results may most 
affect. The inspectors have long been disciples of the 
“safety first” idea—at almost any cost—and any public 
expressions of theirs concerning the hazards (if any) 
which they see involved in concentric construction would 
have been of great value to the industry at this time. 


Individually, as revealed by a census taken among 
the delegates at the convention, the inspectors seem 
to be almost unanimously against encouraging ap- 
proval of the new wire. Installed carefully by com- 
petent workmen, concentric wiring, as some inspec- 
tors freely admitted, “might be all right,” but even 
these heretical gentlemen insisted that such wiring 
would be at best a dangerous thing, to be handled only 
with special tools and the greatest caution by skilled 
artisans. Dangers of electrolysis were touched upon 
during one session, and in reply to a question a govern- 
ment expert expressed his opinion that the local ground- 
ing of neutrals of a three-wire system would be a prac- 
tice calling for condemnation on the basis of possible 
electrolysis troubles. Some of the inspectors were dis- 
posed to take the view that with return currents in the 
bare outer sheaths branch return paths might be set 
up at every grounded structure crossed. Electrolysis 
once started at such an intersection might insidiously 
eat away, first part and then the entire sheath, at last 
leaving the accidental ‘“‘cross” as the only path to ground 
and so opening the way to all sorts of mischief. This is 
one side of the story. 


Open discussion among men with practical field 
experience might score some points in favor of concen- 
tric wiring from the standpoint of safety. At any rate, 
the inspectors should have been “heard in meeting” on 
this important subject, for their protests, if plausible, 
will go further than any mere selfish objections raised 
to stay the advent of a form of construction which, 


from all reports, is giving satisfactory service abroad. 
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How to Merchandise Electrical Appliances 


The Sales Force, Display Room, Advertising and Co-operation that Central 
Stations Should Maintain to Win Success 
By J. V. GUILFOYLE 


tion should be paid to creating interest in devices, 

demonstrating their uses and operation, pointing 
out their advantages and maintaining them in satis- 
factory operation. No less important are the selection 
of salesmen, provision for co-operation with other deal- 
ers, methods of purchasing, storing stock and keeping 
accounts. 

Considering the organization of an appliance-sales 
department, first, it is important that the manager have 
sufficient authority and confidence in his ability to be 
independently able to select appliances that he, by close 
observation and analysis, finds the public can or will 
purchase. It is unfortunate in many organizations 
that through personal friendship for salesmen or manu- 


I order to sell electric appliances successfully atten- 


FIG. 


1—ILLUSTRATED CATALOG SENT 


TO CUSTOMERS 


facturers the showrooms are heavily stocked with ap- 
pliances which are many times not representative of 
the most efficient or most salable ones on the market. 
In central-station appliance-sales departments it fre- 
quently happens that the manager is forced to purchase 
certain articles which his superiors recommend. 


Training the Sales Force 


The training of the salespeople is very important. 
Before they should be allowed to come in contact with 








the shoppers either in the showroom or by calling at 
any prospective purchaser’s house they should have 
thoroughly tried every appliance which is offered for 
sale by the company. In addition, the demonstrators 
should be thoroughly conversant with the uses of the 
appliance, its energy consumption and practicability. 
Armed with this information, the salespeople are in a 
position to perform their duties enthusiastically and to 
the satisfaction of the shopper. 

If a purchaser sees that a salesman is enthusiastic 
over the device which is being demonstrated, he will 
usually absorb the same spirit and besides buying the 
appliance may interest a number of others in the use 
of electrical devices. 

Unless proper attention is given to the cost of doing 
business, the net profit on sales may be very small. For 
any company selling from 300 to 400 articles a month 
it is absolutely necessary that periodical inventories be 
taken to determine what stock is being sold most rapidly 
and what articles should be more prominently featured 
to maintain a rapid.and uniform movement of the stock. 
Particular attention should be paid to recording of sales 
and disposition of stock, as lax methods in this respect 
will greatly affect the ultimate profit. 

Sufficient emphasis is not usually laid by the central- 
station company on the importance of every employee 
assisting in the extension of electric service., As every 
energy-consuming device that is connected to the elec- 
tric-service company’s meters means additional revenue 
to the company without investment for meters, lamps, 
service mains, etc., it should be the desire of every em- 
ployee to assist in the sale of electric appliances. The 
regular new-business solicitors may also be helpful in 
securing “tips” on fields for selling new appliances, and 
may also recommend them to those with whom they 
come in contact. 

Value of Advertising 

One of the main avenues through which the public 
may be interested in the use of electric appliances is 
popular advertising. This can be done in a general 
and extensive way by the manufacturers and jobbers, 
by advertising in popular magazines, especially those 
subscribed to by women, as the women are the ones who 
create the demand. When properly timed with na- 
tional advertising, newspaper announcements may be of’ 
assistance in stimulating the sale of electric appliances. 
Material and cuts for making up newspaper copy can 
usually be obtained from the manufacturers or jobbers. 

Still further publicity can be given to appliance sales 
campaigns by circularizing catalogs describing and il- 
lustrating electric appliances. Special circulars con- 
taining information which may be of permanent value 
to the receivers may prove more valuable than regular 
catalogs. Such descriptive matter can be distributed 
through the mails or by attaching it to regular monthly 
bills or notices sent out by the company. The latter 
method is usually less expensive, but if the circulars are 
made up in an attractive form and sent by first-class 
mail they will generally receive more attention. 

Importance of Display Room 

In any campaign for new business the importance of 
making the display room attractive should not be lost 
sight of. Special attention should be paid to featuring 
some one device. In addition to being artistically deco- 
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rated, the display windows should be attractively 
lighted. Some cards should be displayed which sug- 
gest how the articles exhibited may be of use to every- 
body. Tags should always be placed beside each device 


YOU ARE CORDIALLY INVITED TO INSPECT OUR 
INTERESTING EXHIBIT OF HOUSEHOLD COOKING 
AND HEATING DEVICES, DEMONSTRATING 


INNUMERABLE TIME AND LABOR-SAVING 
FEATURES. 


THE UNITED ELECTRIC LIGHT & POWER CO. 
SHOWROOM: 136 HAMILTON PLACE 
AT WEST 143R0 STREET 
AND AMSTERDAM AVE NEW YORK 
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FIG. 2—INVITATION FOR MAILING 


showing its price plainly. 


operation. 
Articles should never be labeled 
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In some cases it may be 
advisable to have a few of the advantages of the appli- 
ance stated briefly on the card together with the cost of 


“Don’t touch” or 





anything that would imply the same thing. On the 
other hand, devices should be displayed where they are 
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FIG. 3—-SALES-RECORD FORM 


in convenient reach of any shopper who may feel 
tempted to purchase the article. Every shopper feels 
that he has the right to pick up and scrutinize the 
article which he will ultimately purchase. If he is 
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denied this right, he feels that the article is not what 
it is claimed to be. 
handled many more are usually sold than is the case if 
they are placed where they can only be looked at. 


By allowing the articles to be 
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FIG. 4—REPAIR-ORDER FORM 


There need be no fear of the article becoming shop- 
worn, as persons purchasing electrical devices usually 
demand that they be given the device which they have 
handled and have found to be entirely to their satis- 
faction. 

It is advisable to keep a record of purchasers of elec- 
trical appliances, as once they have used one they are 
usually more likely to buy others. Canvassing users of 
electrical devices to induce them to install additional 
devices may often result in more sales than a general 
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FIG. 5—-STOCK-RECORD CARD 


canvass of persons who have no idea of the convenience 
of employing electrical devices. 

Appliances are especially acceptable when their cords 
and connectors are interchangeable, allowing the use of 
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one service connection for each device and permitting 
the other connectors to be held as a reserve in case of 
emergency. The maximum revenue will be obtained 
and the customer’s good will secured if the electric-serv- 
ice company makes it a point to repair minor defects 
in the appliances. 


Co-operation with Dealers and Contractors 


Co-operation with electrical dealers will develop 
friendly relation and assist in a small way in increasing 
the load on the electric service company’s lines. Not 
only electrical dealers, but hardware stores, etc., each 
represent an additional point of distribution, as they 
are usually thickly scattered over all territories and 
will therefore call the attention of the passing public 
more strongly to the variety of electrical devices avail- 
able. 

Some dealers cannot be relied upon to handle efficient, 
practical, guaranteed appliances, and are incapable of 
doing sufficient business to warrant their being left 
alone as electric-appliance merchandisers. Many of 
them are poor merchants and keep unattractive stores 
and antique stock. Moreover, the average dealer will 
accept an electric appliance because of the price offered 
by the manufacturer rather than because of its sala- 
bility, practicability or efficiency. It is important that 
the dealers should be educated, since the electric-service 
company’s aim is, or should be, to obtain and maintain 
the good will of its consumers. 

By selecting aggressive dealers who maintain attrac- 
tive stores and attempt to please their customers elec- 
tric-service companies may obtain considerable assist- 
ance in merchandising electrical appliances if they con- 
sign to these dealers a small stock of electrical appli- 
ances which can be sold at special prices. This will 
usually stimulate them to greater efforts and give 
them an opportunity to display stock that they would 
not otherwise be able to handle. 


List of Seasonable Appliances 


The following appliances are suggested as suitable 
for campaigns at the beginning of each season of the 
year: vacuum cleaners and fans in the early spring; 
flatirons in the summer; percolators and toasters in 
the early fall, and a variety of devices for gifts at 
Christmas. 

Electric-service companies may do well to prepare 
catalogs containing illustrations and prices of approved 
electric appliances and send a copy to each of the deal- 
ers in their territory, with instructions that any of the 
articles listed therein will be furnished at a special 
discount in case there is a demand for it. Including 
the names of local dealers in advertising literature will 
often induce those mentioned to co-operate, and may 
also be the means of selling a number of appliances to 
people who might not feel inclined to travel so far as 
the electric-service company’s display room. 


Central-Station Window Display to Increase Pump- 
ing Load 


To illustrate the simplicity, automatic control and 
operating cost of motor-driven pumping equipment, the 
Elmira (N. Y.) Water, Light & Railroad Company has 
been employing the window display shown in the ac- 
companying illustration. The equipment is cleverly ar- 
ranged so as to answer most of the questions which 
would probably be put to new-business solicitors by per- 
sons interested in pumping equipment. In the middle 
of the display is a very compact Goulds reciprocating 
water pump directly connected to a 14-hp, single-phase 
Wagner motor, the price complete of which is indi- 
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cated below on a placard together with a statement that 
it can be used for either pressure or gravity-feed water 
systems. The water-delivery pipe leads from the pump 
to a barrel on the right. To show that the pump starts 
automatically electric lamps are attached to the barrel, 





DEMONSTRATION OF AUTOMATIC ELECTRIC PUMP 


one showing when it is full of water and the other in- 
dicating when it is empty. On the left of the motor is a 
Donkin cent-hour meter which is connected in the elec- 
trical circuit leading to the motor. A large arrow 
pointing to the meter dial informs persons gazing into 
the window that the meter indicates the cost of oper- 
ating the pumping equipment in cents per hour. Lamps 
illuminating the meter dial also call attention to the 
cost of operation. 


Oscillating Fan Mechanism as Window Attraction 


A Minneapolis dealer in electrical supplies has adapted 
the oscillator mechanism of a 16-in. fan to carry a 200- 
watt nitrogen-filled lamp in the manner shown, making 
an attractive window display as the rays of the power- 
ful lighting unit, which is set in a concentrating re- 
flector, sweep back and forth over the sidewalk. As the 
blades are removed the fan mechanism runs much faster 
than it is ordinarily designed for, making the sweep of 
the headlamp sufficiently rapid to attract the attention 





OSCILLATING FAN AND LAMP 


of the passing public. The circular board on which the 
lamp is mounted is carried from the attachment bolts 
which would otherwise support the blade guard, but 
heavier strap pieces were required to hold the addi- 
tional weight of the lamp, receptacle and reflector. 





ELECTRICAL WORLD 





VoL. 65, No. 9 


Doing Business on Low Overhead Expense 


Electrical Contractor Able to Show Profit on a 10 per Cent Allowance 
by Not Competing for Work in Open Market 


tors is about 20 per cent or more. Means of 

reducing overhead expense without a detrimental 
effect on business naturally are of interest. Overhead 
expense is generally taken as the cost of doing business 
during a definite period of time, divided by the cost to 
the contractor of the business done during that period, 
the quotient being expressed in per cent. With a fixed 
amount of business the percentage overhead expense 
can be reduced only by decreasing the cost of carrying 
on that business, or with a fixed cost of carrying on the 
business the percentage overhead expense may be re- 
duced by increasing the volume of business done. An 
electrical contractor should hence aim to keep his per- 
centage overhead expense at a minimum by conducting 
as large a business as possible at as small a cost as pos- 
sible. This is the cause for the fact that the W. B. 
Perry Electric Company, of Brooklyn, N. Y., is able to 
conduct its electrical contracting business with an over- 
head expense of approximately 10 per cent. 


Tw overhead expense of most electrical contrac- 


Details of Business 


No discussion of overhead expense is of value unless 
those factors which enter into its computation and the 
means of applying the overhead expense are given. The 
company under discussion applies its overhead expense 
as a certain percentage to the estimated cost of a given 
installation. The items which are taken into account 
in computing the overhead expense to be employed are 
given in the following outline: 

Liability insurance. 
Heat, light, water and telephone. 
Stationery and postage. 
Rent of building. 
Salaries of office force. 
Entertaining. 
Losses : 
Bad accounts. 
Breakage. 
Attorney’s fees. 
Allowance on bills. 
Automobile: 
Operating and upkeep expense. 
Depreciation. 
Interest on investment. 
Depreciation of office furniture and fittings at 5 
per cent. 
Depreciation, loss and waste of stock and tools. 

No allowance is made for interest on the investment, 
but such an allowance could be made without exceeding 
the allowance of 10 per cent for overhead expense. 

The Perry Electric Company does business on both 
the percentage and straight-contract basis. In the 
former case the overhead expense is taken as 10 per cent 
of the actual cost of the work and in the latter case as 
10 per cent of the estimated cost of the work. In both 
cases 20 per cent is added to the actual or estimated 
cost of the work as profit. The average gross amount 
of business done by the company is about $180,000 
annually. 

The company does not specialize in any particular 
branch of the electrical contracting business but will 
accept contracts varying from the wiring of a cottage 
to installations costing as much as $160,000. 

The office and stockrooms of the company are at 292 





Livingston Street, which may be considered as a com- 
paratively desirable location from which to conduct such 
a business. Both the office and stockrooms are on the 
first floor of the building, and a show window can be 
taken advantage of for displays. In addition to Mr. 
Perry, the office force consists of an accountant, a gen- 
eral superintendent, a combined superintendent and es- 
timator, a stenographer and a stockroom boy. All so- 
liciting is done by the men composing the office force. 

This office force may at first appear inadequate for 
the amount of business done. However, by carefully 
distributing the work and maintaining system in every- 
thing a great amount of supervision is unnecessary. 
The entire organization is so controlled as to eliminate 
all unnecessary details, but at the same time the office 
force is in possession of all the details of all work under 
way. 


Estimating, Cost Keeping and Other Forms Employed 


The accompanying illustrations show some of the 
forms employed by this firm. At the present time the 
firm uses a special estimate sheet, but it will employ 






































1—COST-KEEPING FORM 


FIG. 


those published by the National Electrical Contractors’ 
Association as soon as the present stock is exhausted. 
The workmen are required to turn in daily time and 
material vouchers. The vouchers are employed in mak- 
ing entries on the cost-keeping forms, one of which is 
shown in Fig. 1. Separate columns are provided for 
entering all labor and material costs and for giving 
credits for returned materials. <A trial balance of the 
books is taken every month. Some idea of the manner 
in which this is done can be obtained from the form 
shown in Fig. 2. The labor and material charges for 
each contract under way are carried over from the pre- 
ceding months, and all new charges for labor and mate- 
rial are entered. Where work is being done on a 
straight-contract basis the profit or loss on each job 
as compared with the estimate is computed. These 
sheets are kept in a loose-leaf ledger. 

Fig. 3 shows a daily time sheet which is now being 
employed by the company on large work. It is intended 
that all the electricians and their helpers on any one 
contract shall indicate on this sheet the number of hours 
spent on the job and the amount of work done. Col- 
umns are provided in which to give the amounts of vari- 
ous materials installed. A wide column is also provided 
for any materials not named. This sheet is being em- 
ployed not only as a means for checking estimates with 
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the actual amounts of labor required but also as a 
means of comparing one man’s work with another’s and 
to bring to the attention of every man the relative quan- 
tity of work which he is doing from day to day. On 
small work extending over a period of only a week or 
ten days at the most these elaborate time sheets are 
not employed, but instead small cards are used. 

All blueprints of installations are kept permanently 
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Methods Employed 

One of the reasons why this company can carry on 
its business with an overhead expense of only 10 per 
cent is that it does not solicit business in the open mar- 
ket as much as it does among private clients. In this 
way the company saves the time and effort which many 
contractors put forth in attempting to obtain business 
which is very likely to go to the lowest “curbstoner.” 


_ BILLS MONTH ENDING 


























al 
Pee oe 
= Peo s) peer a Be BS 
| f aa 6 : oe ! 
| Se ost kaa : ae oe TRS te ee 
} bee |. a adn ene done ase noes & 4 
= — 5 CB— 

FIG. 2—-SAMPLE OF SIMPLE LEDGER SHEET 


and hence can be used for reference in case any addi- 
tions or alterations are later desired. When a contract 
is completed the blueprints for the work are all num- 
bered and filed, the number assigned to the blueprints 
for the job being placed on the files, where it can be 
readily found. For each job a cardboard letter folder 
is maintained in which all correspondence is filed as well 
as a copy of the original estimate and proposal. These 
are all kept in a separate file until the work is com- 
pleted, when they are transferred to a file of completed 
jobs and filed away together with the other informa- 
tion on the work. The daily time slips and material 


f 
DAILY TIME SHEET 


By bidding only on such work as permits of a first-class 
installation at a fair price the company saves much 
unnecessary expense: The company also aims to main- 
tain permanent clients by giving them first-class work 
in all cases. 

Much of the firm’s work is done on the percentage 
basis as previously mentioned, 10 per cent being allowed 
for overhead and 20 per cent for profit. This firm finds 
that this method of doing business is very desirable, 
especially where the customer is an old one and one who 
knows the policies of the firm. In order to obtain and 
retain the confidence of its customers on the percentage 
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FIG. 3 


vouchers as well as the original estimates and proposals 
are all retained. 

It is thus seen that system is maintained throughout 
the office. In this way much labor is saved. One book- 
keeper can easily handle all the necessary bookkeeping. 
In estimating use is made of the adding machine and 
the slide rule, the latter being a labor-saving device the 
value of which many contractors do not realize. 





DAILY TIME SHEET USED FOR LARGE WORK 


basis, the firm’s books are always open for inspection. 
The prices given a customer on material are the same 
as those obtained by the firm in buying. Where mate- 
rial has to be ordered for a contract the manufacturer’s 
invoices accompany the bill when rendered. No work 
will be undertaken on either the percentage or straight- 
contract system unless provision is made for 10 per 
cent overhead and 20 per cent profit. The firm confines 
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its principal efforts to the soliciting of business in the 
borough of Brooklyn, but does considerable work also 
in cities throughout the country. 

No large stock of materials is maintained, as the com- 
pany finds that, owing to the fact that all of its business 
is not confined to the borough of Brooklyn, the expense 
of maintaining a large stock and transporting materials 
from its stockroom is greater than the transportation 
charges when buying materials from the manufacturer, 
even though quantity discounts are generally allowed in 
buying large quantities of materials. In placing orders 
for materials, the company invites quotations from first- 
class manufacturers and awards the contract to the low- 
est bidder, no attempt being made to obtain materials 
at reduced cost by pitting one manufacturer against 
another. Very little material is bought through jobbers. 

All work is estimated by the estimator and the clos- 
ing of the contract handled by the estimator or Mr. 
Perry. After a contract is closed, the orders for mate- 
rials are placed and all material is delivered on the 
job before any men are sent on the work. All work is 
done under the personal supervision of the general su- 
perintendent and the combined superintendent and es- 
timator. 

In cases where the arrangement of circuits, outlets, 
etc., are not given by the architects or engineers on the 
plans, an electrical layout is made by the firm whether 
required by the architect or not. One of the advantages 
of making plans for all installations is that less material 
and time is required than if the method of running the 
circuits, etc., were left to the judgment of the work- 
men. In addition, it permits a permanent record of the 
installation to be made. Alterations and additions can 
hence be made at any time at a minimum expense. 
Where work is being carried on in some distant town 
the advantages of having blueprints of such installa- 
tions under way are obvious. Where additional outlets 
are to be provided or changes made in the original lay- 
out there is no necessity for communicating with the 
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contract in sight but confines its efforts to those pro- 
posed installations which it knows are to be made in 
a first-class manner and for which a fair price will be 
allowed; fourth, that the firm aims to give all clients 
good work and thus retain them as permanent clients; 
fifth, that much of the firm’s work is performed on the 
percentage basis, thereby eliminating much of the un- 
certainty of the straight-contract method of doing busi- 
ness; sixth, that system is maintained in everything, 
no work being started until all material is on hand and 
until the plans are made for the work, and seventh, that 
constant check is maintained on the performance of the 
men and on the amounts of materials used. 


HAND IN HAND WITH CONTRACTORS 


How the 


Brooklyn Edison Company Co-operates with 
Dealers and Contractors in the Use 
of Electricity 


As published in these columns last week, the ninth 
annual dinner to the electrical contractors of Brooklyn 
by the Edison Electric Illuminating Company of that 
city was given in the Academy of Music on Feb. 10. 
This is only one of the manifestations of good will ex- 
isting between the company and the contractors. 

All of the electrical interests of the borough are 
brought into very intimate touch through the Kilowatt 
Club, a local organization of electrical contractors. It 
was in collaboration with this organization that prices 
mutually satisfactory to the company and the electrical 
contractor were agreed on for the new house-wiring 
plan of the Edison Electric Illuminating Company. This 
plan, which has already been described in these col- 
umns, provides flat prices for wiring each different room 
in any residence and for all features of equipment, so 
that the householder himself can compute in five or ten 
minutes exactly what it will cost him to wire one room 





ELECTRICAL CONTRACTORS OF BROOKLYN, GUESTS OF BROOKLYN EDISON COMPANY 


men on the job in order to learn how the circuits are 
actually laid out. 

It may hence be said that the reasons why the over- 
head expense of this firm is only about 10 per cent are, 
first, that it employs a cost-keeping system which re- 
quires a minimum amount of work; second, that the 
office force is so organized and its work so systematized 
that no unnecessary duplicating of work takes place; 
third, that the firm does not attempt to obtain every 





or his entire house. The company itself does not do any 
wiring, but apportions the contracts received among 
the contractors of the borough, giving consideration to 
customers’ preferences and to local conditions. 

The monthly sales of appliances held by the company 
are advertised through post cards inclosed with all bills 
to customers and also by billboard and newspaper pub- 
licity. Contractors and supply houses are notified of 


these sales and are permitted to share in the benefit of 
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the advertising, the company supplying to them the ar- 
ticle on sale at a price which will yield a liberal profit. 
Throughout the borough arrangements are made with 
contractors to receive application for electric service. 
The windows of such contractors are painted with a 
sign, “Edison Light & Power. Applications Received 
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Here,” and the windows are lighted for the contractor 
at night by the company without charge. The harmon- 
ious relationship thus existing between all branches of 
the electrical industry of the borough of Brooklyn has 
worked out well for the benefit of all concerned, and 
especially for the benefit of the local lighting company. 


Advertising Electricity to Manufacturers 


Campaign Adopted by the Cleveland Electric Illuminating Company to Keep the Power 
Question Before Factory Owners and to Back Up Its Solicitors 


HE most effective advertising done by the Cleve- 

land (Ohio) Electric Illuminating Company in 
recent years has been the publication of a series 

of interviews with some of its own customers. The 
company appreciates that power advertising has got to 
be specific in order to appeal to the manufacturers. 
The latter, who are fairly familiar with the general 
advantage of central-station service, are more deeply 
interested in knowing what competitors are doing and 


en times are good 

and when times are 
6ad-whether your plant 
is running overtime or half 
time-the economy of pow- 
er adjusted to actual needs, 
is obvious. “For perfectly 
adjustable, economical pow- 
er, buy electric service 

from Central Station 


“Not merely electric power, but 
Illuminating Service.” 


The Illuminating Company 


Illuminating Building 
Public Square 





FIG. 1—ADVERTISEMENT OF CLEVELAND ELECTRIC ILLU- 


MINATING COMPANY 


what are the experiences of other users of electricity 
in their own or similar lines of business. 

The interviews used by the company in the campaign 
dealt with individual experiences described in some de- 
tail. These gave the testimony of users regarding the 
service of the company and the comparative saving in 


space and investment possible thereby, together with 
the peculiar advantages of buying rather than making 
electricity for the industry in question. The interviews 
were divided among classes of industry canvassed by 
the company. For instance, if solicitors were calling 
upon a brick manufacturer interviews were obtained 
from brick manufacturers on the company’s line and 
published in the newspapers. If the solicitors were 
working on an iron foundry, testimony from some iron 
founders using central-station service was obtained. 
It should be pointed out that the company did not 
employ its own staff in getting these interviews, but, 
feeling that customers would be inclined to talk more 
freely to outsiders, men having no connection with the 
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The Growing Factory Needs 
Central Station Power 


O private power plant can econom- 
ically Keep pace with a rapidly ex- 
panding factory. Money must either 

be invested in a plant whose capacity is 
greaily in excess of present needs, or 
spent in constant additions to the power 
equipment. 


Central Station furnishes just the 
power you need now, and can supply all 
the power you will need in the future, 
The private plant means breakdowns,de- 
lays, power loss, heavy investment, with 
big items of interest and depreciation, 
fuel and labor bills, worry and uncer- 
tainty. Central Station power is reliable; 
it is efficient; and its cost is based on the 
power used, 


Hundreds of Cleveland man- 
ufacturers have installed Cen- 
tral Station power to cut down 
production costs. AsK any of 
them what they think of it. 


**Not Merely Electric Power but Illuminating Service’’ 


THE ILLUMINATING COMPANY 


Illuminating Building, Public Square 


FIG. 2—-ADVERTISEMENT OF CLEVELAND ELECTRIC 


MINATING COMPANY 


ILLU- 


company whatsoever were employed for that purpose. 
In order that the testimony might carry conviction, 
the names of the parties interviewed were published 
in all of the advertisements. An attractive booklet 
of these testimonials was printed and widely distributed 
among the manufacturers of Cleveland who were not 
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users of central-station service. In addition, engi- 
neers, factory superintendents and foremen received 
copies inasmuch as these men are always more or 
less influential in questions of motor installations. 


Campaign in Detail 


The campaign laid out included a series of letters 
which were sent to prospective customers who had al- 





Mr. J. Zeunt, 

























FIG. 3—-SERIES OF LETTERS AND BOOKLET SENT 


ready been called on by the solicitors of the company. 
Each letter was typewritten on the company’s regular 
letterhead and signed by the solicitor having the mat- 
ter in charge. The series of letters is shown here- 
with in connection with the booklet containing the testi- 
monials. The first letter attempts to impress the 
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reader with the immensity of central-station develop- 
ment along the lines of motor service as a proof that 
the principle is right. The idea was localized by bring- 
ing out that Cleveland has had its full share of this 
development. The second letter dwelt on the increas- 
ing cost of all power-plant items and on the decreasing 
cost of “illuminating service,” and the reason for it. 
The third letter points to the success of selling central- 
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TO FACTORY OWNERS AND OTHERS IN CLEVELAND 


station service during 1912 and 1913 as a proof that 
the company’s proposition is right. It was suggested 
that the company make an estimate of the cost of serv- 
ice for the person to whom the letter was directed. 
The fact that the smoke problem could be most 
economically solved by the use of central-station service 

























FEBRUARY 27, 1915 


was brought out in the fourth letter. In the fifth letter 
an attempt was made to impress the reader with the 
fact that central-station service means more than simply 
conducting electricity to his place of business. Several 
phases of service were mentioned, and in the sixth 
letter an offer was extended to the manufacturer to 
visit the company’s main generating station. 

The introduction of the booklet, ‘Power Interviews 
with Cleveland Manufacturers,” gave briefly the salient 
points of the interviews, together with the names of 
the manufacturers making the statements. General 
publicity work in the newspapers was started with sev- 
eral general advertisements on the advantages of cen- 
tral-station service. These announcements were fol- 
lowed by an advertisement calling attention to the 
widespread system of the illuminating company. In 
a subsequent advertisement not only was the extensive- 
ness of the central-station system dwelt on but it was 
shown how lines were duplicated in order to insure 
continuity of service. The point was then made that 
this was not the work of a day but the work of years. 

The interviews used in the newspaper advertise- 
ments specify specific arguments for central-station 
service for industrial purposes. Thus one manufac- 
turer used the service because it relieved him of the 
bother and responsibility of looking after a private 
plant. Another found that the elasticity of the serv- 
ice was the most important point which appealed to 
him. 

One manufacturer showed the ecenomy of using 
central-station service as opposed to the use of an 
isolated plant, and the argument was all the stronger 
inasmuch as it came from the buyer instead of the 
seller of the service. An advantage pointed out by 
another manufacturer is the saving of capital possible, 
especially when starting business, in using central- 
station service, while others concede that it is more 
profitable for them to use electricity in their manu- 
facturing processes than any other form of energy. 


This Company Didn’t Want 
the Responsibility of a Private 
Power Plant 


Mr. Harrell of the General Baking - 
Company says: 


“We put in Central Station service from the start, to 
save the investment of a plant of our own, as well as 
the fixed expense of operating it ourselves. 


“Our power uses are more or less intermittent. Mixers, 
sifters and conveyors are off and on; sometimes stand 
idle for a half hour to an hour and a half at a time, 
when no power is needed. This would make our 
own power expensive. 

“It’s worth something to be rid of the bother and re- 
sponsibility of a power plant. We look to the Illuminat- 
ing Company entirely for furnishing any-amount needed 
and immediately when it is needed. 

“Cleanliness is also a factor in our business, although 
we do make our own steam to heat with.” 
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When so many large steady users of electric power find it 

more economical to buy than to make, it stands to reason 

that no small or intermittent user can afford to make it. 
. 


The Illuminating Company 


Illuminating Building, Public Square 


een 
Le | 


ELECTRICAL WORLD 


5 


It will, of course, be appreciated that advertising 
like that shown herewith, appeals only to a very lim- 
ited number in any community, and that the response 
to the appeal is not as immediate as the response to 
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advertisements on appliances or on wiring campaigns. 
Much of it must be looked upon as purely educational 
in character, the seed sown bearing fruit oftentimes 
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Power Which Is Elastic 
and Cheap 


rR. J. H. FOSTER of the HYDRAULIC PRESSED STEEL CO. Says: 


“The beauty of Illuminating serv- 
ice is its elasticity. If we had 
built a plant of our own from the 
start, it would have had to be torn 
down and doubled in capacity at 
least every year of the seven we 
have been in business. We have 
grown so fast This would have 
involved great expense and a lot of 
bother to us. 

“Now we merely notify the Ilum- 
inating Company whenever a new 
machine goes .in, and the addi- 
tional power is on the switchboard 
before the machine or motor has 
been installed. 


“A plant of our own would not do 
in our present state of growth, and 
if we stopped growing, there would 
still be weighty reasons for not 
having it. 

“Theoretically, an isolated plant 
sounds good; practically, it works 
out about 33:% of theoretical effi- 
ciency; and there is nothing in that. 


“Isolated plant sellers figure their 
costs under ideal conditions of load 
and operation. They overlook the 
shut downs for inventory and the 
half or quarter running. They for- 
get about taxes and space and in- 
efficient help. The man who figures 
seven-eighths of a cent had better 
raise it to 3c, to include all the ac- 
tual items of expense. 


“If we needed a thousand horse 
power-and were building our own 
plant, we would install 2,000 horse 
power, to assure continuous service 
and leave some room for growth 
This would involve an excessive 
investment and double the space 
needed. 


“Many a manufacturer fools him- 
self about the cost of making power; 
sometimes he does not even figure 
normal depreciation. Fixed charges 
are a much larger item in actual 
experience than the running cost 
for fuel, help, oil, etc.” 


The elasticity of Central Station power is just as economical in times 


of contraction as it is in times of expansion. 


Cost follows output. 


“Not merely electric power, but Illuminating Service.” 


THE ILLUMINATING COMPANY 


Illuminating .Bldg., Public Square 
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many years later. 
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“ur old steam pliant took altogether too 
gnuch of my time and attention and also 
the time and attention of my superintend- 
ent, which can be more profitably employ- 
ed in making bricks than in making power. 


“It is a wonderful relief to be rid of power 
In designing clay tile plants all 
over the country I always recommend 
buying power instead of making it, unless 
the rates are exorbitant. There may be no 
money saved on power; but there is more 
management left for the brick business 


making. 


proper.” 


Efficiency in your factory should include 
your power service. Central Station power is 
what you need, to eliminate waste, and 


put production casts on an 


Interview With Mr. Denison, 
of the Ohio Clay Company: 


The Illuminating Company 
Illuminating Building 
Public Square 
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. 5—ADVERTISING THE ELASTICITY OF CENTRAL-STATION 
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4 AND 6—ADVERTISEMENTS OF CLEVELAND ELECTRIC ILLUMINATING COMPANY IN ITS POWER CAMPAIGN, MADE 
UP OF TESTIMONIALS FROM ACTUAL USERS OF ITS SERVICE 
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Merchandising Methods 


Price-Cutting 

The effect of price-cutting was the subject of a recent 
conversation in which a well-known electrical manufac- 
turer said in effect: 

“It starts this way. A salesman connected with a 
well-established manufacturer becomes imbued with the 
idea that he, too, could be a successful producer and 
distributer. He secures financial backing and starts a 
business. Having been a salesman and knowing little of 
shop methods or costs, proper accounting, overhead 
charges and depreciation, he begins to believe thoroughly 
what he had, perhaps, already suspected as salesman, 
that the established manufacturers are overcharging. 
In reality they are making but a fair and reasonable 
profit. However, the salesman-manufacturer imme- 
diately cuts prices, and thus he forces others to do the 
same. 

“It becomes necessary to borrow money. The banks, 
seeing that the young concern is thriving, make the 
loan. The borrowed money adds impetus for a time, 
and in an effort to increase sales prices are reduced still 
further. The former salesman fails to see, however, 
that his lack of financial success is due to low prices, 
and things go from bad to worse. When the company 
fails, owing money to the bank, there is a loss of capital, 
the ruinous price-cutting competition has driven the 
price of a standard product below that which should be 
charged for it rightfully, and a failure has been re- 
corded, making it doubly difficult for an experienced 
manufacturer to secure financial aid for the manufacture 
of a similar product. 

“Because the electrical industry is comparatively new 
and there is a popular clamor for cheaper products, price- 
cutting has been adopted too often to boom sales. With 
correct cost accounting and depreciation charges, price- 
cutting should be even less frequent, for invariably it 
has been found that the man who cuts prices does not 
know what his product really costs.” 


An Example of Jobbing-House Sales Efficiency 


An electrical contractor who had been asked to be one 
of the speakers at the annual contractors’ convention in 
his state was at a loss for a subject on which to talk. 
Quite naturally he asked the other electrical men he 
knew if they could suggest an appropriate topic. In one 
voice they said, “Sure! Jump on the jobber.” 

Unfortunately, many persons in the electrical business 
believe the position of the jobber in the electrical field 
is more or less precarious, and that anyone to gain 
popular favor has only to declaim against the jobber 
as frequently and with as much gusto as occasion per- 
mits. Hence it is not surprising that these men advise 
the contractors to deride the jobbers. But incidents 
occur continually which demonstrate the efficiency of 
the sales force of the jobber and which show that the 
jobber performs a real service to the industry. One of 
these incidents, which is familiar to most electrical 
men, occurred in connection with the marketing of the 
new type of flash-lamp using a standard-sized dry cell. 
From the time this type of lamp was first manufactured 
for sale until it was to be found in practically every 
part of the country was approximately ninety days. 
This example was used by Mr. H. P. Andrae, of Mil- 
waukee, to demonstrate the fact that a new article can 
be widely distributed in a very much shorter time 
through the electrical jobbing houses than by any other 
method. 
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One Credit Man’s Maxim 


Posted in the private office of the assistant treasurer 
of a large central-station organization in Minnesota— 
the official who passes upon credit matters for the com- 
pany—is the following legend: 

“CREDIT 


“Credit is like a looking glass, which when once sullied 
by a breath may be wiped clean again, but if once 
cracked can never be repaired.” 


Business Ethics for the Electrical Jobber 


Mr. W. E. Robertson, of Buffalo, N. Y., one of the 
best-known electrical jobbers in the country and a past- 
Jupiter of the Jovian order, has prepared for the Re- 
minder, the monthly publication sent to all members of 
the Electrical Supply Jobbers’ Association, the follow- 
ing ideas on business ethics, which he defines as “a 
standard of conduct constantly progressing in an upward 
direction with the increased intelligence of the most 
progressive and far-seeing individuals connected with 
a given industry”: 

“The purpose of having a standard of conduct is the 
elimination of the bitterness which follows sharp prac- 
tice where no standard exists, the protection of the in- 
terests of those who, through long experience and valu- 
able service rendered, have gained a position of influence 
and honor in an industry, and the guidance from pit- 
falls of those individuals just entering a business whose 
impulses are in the right direction but whose limited 
experience is their greatest handicap. 

“The standards of conduct, or so-called ethics, are the 
result of experience. 

“One of the most difficult things to pass on to others 
is the knowledge gained by experience. The hope of 
those engaged in all of the professions, as well as in 
well-established lines of business, and who preach and 
support the creation of ethical standards, is that by so 
doing an atmosphere may be created that in time will 
become incorporated into the business or profession 
itself and so raise the business or profession in its finer 
characteristics as to attract to it men and women of 
education, energy and refinement. 

“In choosing a business or profession it is not enough 
that an opportunity to make money exists in it, but with 
the opportunity should come the commendation and 
regard of the community. 

“To illustrate: Few men of education and even slight 
culture would select as a business for a son that of the 
pawnbroker or saloon-keeper. There is money to be 
made in these pursuits, but the accepted ethics of each 
is so low that instead of those pursuing these indus- 
tries receiving the commendation of the community they 
receive its condemnation. 

“The electrical supply business, being young, has not 
as yet a clearly defined standard of ethics. 

“We are gradually accepting the fact that service ren- 
dered to the public is the justification for a satisfactory 
margin of net profit. We are gradually coming to the 
conclusion that misrepresentation and sharp practices 
akin to it make an unsound foundation on which to rely 
for the erection of a permanent and profitable business. 
We are gradually seeing that in running down a com- 
petitor and belittling his integrity and ability to serve 
we not only lower ourselves but the industry of which 
we are a part. 

“We are beginning to realize that others as well as 
ourselves have aspirations not only for the industry but 
for themselves, and that the enrichment that comes 
through the courtesy, kindness and thoughtfulness of 
others is something to be highly desired. 
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“In striving for the establishment of a code of busi- 
ness ethics applicable to our business, to the end that 
with the opportunity for profit there shall also be an 
opportunity for culture, we must be patient and must 
take philosophically our disappointments, realizing that 
our personal ideals keep pace with increasing experi- 
ence and growth, constantly widening the gulf between 
the man of mature years and those who are but entering 
the industry. 

“To strive for the attainment of the ideal is the in- 
spiration of all continued effort on the part of the in- 
dividual. When hope of attainment is lost life becomes 
at best a dreary existence. So, in the hope that we are 
gradually, as an industry, establishing a code of busi- 
ness ethics that shall uplift and increase the attractive- 
ness of our business, let us hold fast to a happy optim- 
ism, welcoming the aid of those who aspire to like 
ideals, regarding with broadest charity those who fail 
to comprehend, and with thanks for progress achieved 
hold fast with sweet philosophy to the things most 
cherished by each of us.” 


How an Electric-Range Campaign Started in 
Buffalo 


About eighteen months ago a down-town apartment 
hotel to contain ninety-five small suites of three and 
five rooms each was projected in Buffalo. The plans 
originally called for an isolated steam plant, and the 
owner apparently desired nothing else. However, when 
he was informed by a representative of the Buffalo 
General Electric Company of the many advantages of 
central-station service, his reply was characteristic of 
the modern business man. He said, “Show me.” The 
plans were then carefully gone over and the following 
suggestions were made: Heat with low-pressure steam; 
install motor-driven refrigerating apparatus; heat water 
by automatic natural gas heater; light electrically; 
supply your tenants with electric ranges. 

The owner was broad-gaged enough to appreciate the 
advantages of the first four recommendations, but hesi- 
tated considerably at the fifth. He was prevailed upon, 
however, to install an electric range in his own home 
on a trial of sixty days. At the end of one year both 
the owner, Mr. G. H. Poppenberg, and his brother had 
tried electric ranges and were such enthusiastic ad- 
vocates of cooking by electricity that thirty 2.64-kw 
ranges and sixty-five 3.4-kw ranges were ordered for 
this installation. These stoves, which were made by the 
Standard Electric Stove Company, of Toledo, Ohio, rep- 
resent a connected load of 300 kw, and it is notable that 
they were installed in spite of the fact that natural gas 
which sells at 30 cents per 1000 cu. ft. is available at the 
site of this building. 

The owner purchases electricity at a wholesale rate 
from the central station through one meter and will in- 
stall in each apartment a sub-meter of his own, agree- 
ing to supply the tenants with electric light and service 
for electric cooking at rates less than the consumer could 
obtain as an individual customer of the central-station 
company. 

The low-pressure steam plant for heating is equipped 
with smoke consumers and has a vacuum return system 
which will permit even temperatures to be maintained 
throughout the apartments. Each apartment is equipped 
with “built-in” refrigerators of porcelain. These are 
cooled by an automatic, electrically driven, 20-ton re- 
frigerating machine made by the Hartford Automatic 
Company. All water supplied to the apartments is 
filtered twice through quartz and is pumped electrically 
to large tanks at the top of the building. The ventilat- 
ing system, which is electrically driven, and two Otis 





ELECTRICAL WORLD 


554 


electric elevators of the most modern design complete 
the electrical equipment of this thoroughly up-to-date 
apartment house. 

Mr. F. A. Coupal, sales manager of the Buffalo Gen- 
eral Electric Company, in speaking of this remarkable 
installation, said that since the closing of this contract 
three owners of smaller apartments are seriously con- 
sidering replacing their gas stoves with electric ranges. 


Helpful Information Given to Solicitors 

Part of an appliance solicitor’s job is to “size up” his 
prospective customer so that he may be guided in his 
talk by this estimate, and then he will neither waste 
time trying to sell a chafing dish to a frugal housewife 
nor undersell some person who is an enthusiastic user 
of electricity. During an appliance campaign in Toledo, 
Ohio, in which a house-to-house canvass was made, it 
was suggested that if solicitors were supplied with a list 
showing the amount of customers’ bills for the two 
months previous to the campaign the data would aid 
them in sizing up “prospects.” With this information 
in hand, the solicitor, it was thought, would be better 
able to form a correct estimate of prospective customers 
than by merely observing the character of the residence 
of the customer and the customer’s general appearance, 
such criteria having often proved far from reliable. 


15,400 Lamp-Socket Appliances Sold by Byllesby 
Companies and Co-operating Dealers 

Reports from all Byllesby properties show that a total 
of 15,400 lamp-socket appliances were sold by various 
companies and co-operating dealers during the last holi- 
day campaign. These appliances represent an added 
connected load of 6803 kw, about two and one-half times 
that which was obtained during the corresponding period 
in 1913. 

The largest increase in sales above last year’s records 
was obtained at Louisville, Ky., where 3874 appliances 
were sold as compared with 467 in 1913. Many of the 
smaller companies also did considerably better than 
last year, Enid, Okla., showing an increase of about 4.2 
per cent, Dallas, Ore., about 3.€ per cent, Galena, IIl., 3.1 
per cent. Two companies, one at Grand Forks, N. D., 
and another at Corvallis, Ore., which sold no appliances 
last year reported good sales this year. 


Selling Five Suction Sweepers a Day at Toledo 


Three “whirlwind” campaigns conducted by the 
Toledo (Ohio) Railways & Light Company in 1914 re- 
sulted in the sale of 850, 425 and 350 vacuum cleaners 
in the months of January, March and June respectively. 
Throughout the entire year the average sale of these 
devices was about five each day, and at even as late a 
date as Jan. 1, 1915, the sales force was disposing of 
three cleaners a day on the average. Much of the suc- 
cess enjoyed by the company in the sale of these ap- 
pliances was, according to Mr. A. K. Young, new-busi- 
ness manager, due to the “personal” letters mailed 
above the signatures of solicitors who had some ac- 
quaintance with the prospective customers. The per- 
sonal letters used were really form letters furnished to 
solicitors in lots of 100 each. Only a part of each 


solicitor’s territory was circularized at any one time, 
and in this way each man was able to follow up in- 
quiries on cleaners and to attend to his other duties 
as well. 


a 
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Central-Station Sale of Ornamental Lamp-Posts 


In a special effort to bring before merchants, clubs, 
banks, churches and theaters the advantages of using 
ornamental lamp-posts for exterior illumination the Edi- 
son Electric Illuminating Company of Brooklyn is offer- 
ing, during February only, 300 posts erected complete 
and ready to light for $48 each. This amount can be paid 


TRADE FOLLOWS THE LIGHT 


§ 48 Per Post W LAST FEW DAYS 
Complete || FEBRUARY SALE 


$8.00 DOWN $10. A MONTH 
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ADVERTISEMENT USED IN POST CAMPAIGN 


in instalments if desired, $8 at the time of signing the 
contract and $10 on each of the succeeding four months. 
This offer is open to any individual or organization 
occupying premises along the company’s electric-service 
mains. The company is pointing out through literature 
advertising the campaign that progressive merchants 
have found the use of these “silent salesmen” to be a 
very effective, up-to-date and economical method of ad- 
vertising. Heretofore the posts have been erected by the 
Edison company, the customer buying the post and 
paying the construction cost at a total expense rang- 
ing from $60 to $125 a post, according to street condi- 
tions. 

The posts which are being exploited are equipped 
with five 100-watt tungsten lamps which will be lighted 
every night in the year by the company’s patrolmen. 
All lamps burn from dusk to midnight and one from 
then until dawn. This service is offered at a flat rate 
of $6.50 a month. With the folders outlining the cam- 
paign the company is distributing return postal cards 
which interested persons can sign to get further infor- 
mation. Orders for the posts will be filled in sequence 
of receipt, and none will be erected at the special sale 
price after 300 orders have been accepted. 


Repairing Heating Devices to Promote Their Con- 
tinuous Use 


In order to insure the continuous use of electric heat- 
ing appliances, the Schenectady Illuminating Company, 
Schenectady, N. Y., repairs all such devices free of 
charge where no material is needed, and charges only 
for the actual cost of material where any new material 
is required in repairing. During the past year about 
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$900 worth of repair material was used for repairing 
electric-heating appliances. In the case of the electric 
iron the total cost to the company, including car fare, 
material and labor, was 13.5 cents per iron repaired. 
As this amount is approximately equal to the gross 
return from one iron per week, the policy of the com- 
pany in making no labor charge for repairs is one which 
is founded on good business principles. 

Owing to the large electrical manufacturing interests 
in that city, there is no direct need for canvassing for 
the sale of electric heating and cooking devices. How- 
ever, a visit is made to every house in the company’s 
territory once a year, to canvass for the use of electric 
appliances, to see if the customers are satisfied with 
the service rendered, to answer any questions in regard 
to the use of electrical energy that may be asked, to 
learn ways in which the company can be of service, and 
to learn if any electrical appliances are in need of re- 
pairs or replacement. 

During the summer months the load at 10 a. m. on 
Tuesday mornings is 500 kw greater than at any time 
of the day on other days of the week. This load is 
known to be directly traceable to the use of electric 
irons. Although this extensive use of electric irons is 
partly due to local conditions, much of it is also due to 
the fact that the company is able to insure the continu- 
ous use of such devices by the policy which has been 
outlined in the preceding paragraphs. 


The Language of the People 


A very large percentage of the population of Cleve- 
land, Ohio, is of foreign birth or foreign descent. Con- 
sequently the Cleveland Electric Illuminating Company 
has exerted every effort to reach this great foreign 
population in its own most familiar tongues. Certain 
publications of the company, particularly those having 
to do with the electrical equipment of small dwellings 
and small stores, have been translated and reprinted in 
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A STORE-WIRING CAMPAIGN IN YIDDISH 


as many as five languages other than English. Repro- 
duced herewith is the text of a folder issued in connec- 
tion with the store-lighting campaign and printed in 
Yiddish. It will be noted that the title is at the upper 
right-hand side, the reader passing from right to left. 
At the lower left-hand side is the name and address of 
the Illuminating Company. 
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Electric Vehicles 


TRAINING DEALERS TO SELL VEHICLES 


What Every Man Undertaking to Sell Electric Motor Trucks 
Should Know About Delivery, Operation, 
Maintenance and Work 


No conservative manufacturer of the present day is 
so anxious to sell his trucks as to take risks of over- 
sold trucks and wrong applications, poor service and 
dissatisfied customers, on sales made from his own 
office, and yet very many of them are putting them- 
selves in the position of doing exactly that thing 
through lack of proper training of their dealers, ac- 
cording to Mr. George H. Kelly, of the Baker Motor 
Vehicle Company of Cleveland, who addressed a motor- 
truck convention not long ago in Detroit. 

It is essential that the dealer be trained in the same 
school as the factory salesman, and the problem of this 
sort of schooling has been handled successfully by the 
manufacturers in many different ways. 

The important point is not how this teaching should 
be accomplished, but what the absolute essentials for 
every man who would attempt to sell motor trucks to 
know are. 

All will agree that a complete and definite knowl- 
edge of all the mechanical details of his own product 
is the first requisite, together with a sufficiently accu- 
rate knowledge of the same features of other types of 
that class. 

On the following points of operation, however, the 
dealer has often had little, if any, training: 

What horses can and cannot do. 

What electric trucks can and cannot do. 

What gasoline trucks can and cannot do. 

Each of these should be taken on a basis of: 

First—Economy in cost. 

Second—Operation. 

Third—Maintenance. 

Fourth—Time, quantity and quality of work accom- 
plished. 

There are certain factors of economy, maintenance 
and work which, reduced to terms of horse, gas or elec- 
tric operation, increased or decreased by the percentage 
of favorable or unfavorable conditions, will give a rea- 
sonably definite result. 

To reduce a given case to a basis of this sort of course 
requires not only a great deal of technical information 
but also an understanding of how to analyze delivery 
and improve existing conditions. 

It is necessary to know how much it will cost to oper- 
ate the truck for one day, but it is much more impor- 
tant to know how much it is likely to cost for five years. 

It is quite important not to forget that there is a 
certain percentage of the time that each type of vehicle 
will be out of commission, and it is more important to 
know what these percentages are. Naturally business 
must go on, though the truck or horse does not, and 
temporary replacement is expensive. It is a mistake 
to omit this part of the cost of hauling, particularly 
when figuring on the other fellow’s type of vehicle. 

One thing that seems very difficult for the average 
salesman to learn, in Mr. Kelly’s estimation, is that, 
although one truck can frequently do the work of from 
two and one-half to three horse teams, it is very difficult 
for it to be in two places at the same time, even when 
the places are only half a mile apart. 

While speed is the curse of the motor-truck business, 
it is always necessary to prove speed to persuade the 
horse owner that he should change his delivery. Here, 
naturally, the inexperienced salesman is in a quandary. 
There is a point up to which speed is economical and 
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beyond which it is a great expense, but it is often diffi- 
cult for the man with years of training to make this 
clear to a purchaser who has never owned a motor 
truck. The natural tendency is, therefore, to sell what 
the customer thinks he wants, rather than what he 
really needs. 

There is only one way to accomplish a healthy and 
normal sales increase, and that is to lay the right 
foundation—the foundation that means sales for next 
year and the year after. To do this it is absolutely 
necessary to make good sales, and it is equally important 
not to make bad ones. Oversold and badly sold cars have 
done more to hurt the motor-truck industry than any 
other one thing, and it is “up to” the manufacturer to 
do everything in his power to minimize the possibilities 
of this sort of sales. The first step is the proper train- 
ing of the dealer. He should have a chance to start 
right. 


Electric “Hurry-Up” Wagon for Boston 


Arrests by electric patrol wagon are the latest 
“wrinkle” in police service at Boston, Mass., a new 
worm-driven General Vehicle equipment having just 
been added to the retributive apparatus of Station 4. 
The chassis carries a body 8 ft. long, 5 ft. wide and 6 
ft. high, with swing-up seats, interior electric lamps 
and other unusual comforts. The battery is installed 
under the hood, and the controller and other electrical 
auxiliary equipment are mounted beneath the chauf- 
feur’s seat. The brake levers are so arranged that when 
the brakes are applied the controller handle immediately 
moves over to the neutral point and cannot be again 
operated until the brakes are released. In a test run 
on Tremont Street a speed of 23.5 miles per hour was 
attained. A number of prominent Boston electrical men 
were given a “joy ride” in the new conveyance on its 
first arrival in the city, and it is hinted that the vehicle 
is already proving attractive to those for whom it is 
performing serious service. As a horse-drawn omnibus 
used in prison transfer service at Boston recently fell 
apart on account of decrepitude while carrying victims 
of inebriety to the Deer Island wharf, it is anticipated 
that the electrification of the police department will be 
further extended in the near future. 


Co-operative Electric Garage 

A co-operative garage was recently opened by the 
New York Electric Vehicle Association, under the aus- 
pices of the New York Edison Company, at Central Park 
West and Sixty-second Street. As this is a crystalliza- 
tion of all phases of electric-vehicle promotion work 
which central stations are doing, it can be used as a 
cross-section in examining the whole development. Its 
principal elements are these: The New York association 
has opened the garage in co-operation with a number 
of leading manufacturers of electric pleasure cars. The 
Rauch & Lang, Detroit, and Baker companies have 
showrooms in the building, making it their headquar- 
ters. The garage will start with accommodation for 
150 cars, more than 100 of which have already been 
secured. There will be a fixed charge for privately 
owned cars of $45 a month, which will include battery 
charging, care of the car, and taking it to and from the 
owner’s residence and the garage. The object is to 
provide a large, centrally located garage where electric 
vehicles will receive special care and attention, thus 
facilitating the adoption in New York City of a car 
that has established its claim to be exceptionally well 
fitted for town use. 
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Interior Construction 


Checking Labor Estimates in Electrical Contracting 


Much of the uncertainty in estimating on electrical 
contracting lies in computing the uncertain labor item. 
The material required and overhead expense can gen- 
erally be computed with comparative ease, but when 
the performance of electricians under various and often 
unforeseen conditions is estimated the probability of 
error is comparatively great. Means of decreasing the 
uncertainty of this factor by comparing estimates and 
actual costs may hence be well sought. 

A prominent electrical contracting company of New 
York City, doing electrical contracting on both the per- 
centage and the straight-contract basis, makes use of 
the weekly time vouchers of the electricians for this pur- 


&@ NOTICE.—This Company will not be responsible for any dam. 
ages to house furniture or ornaments, occasioned by carelessness 
of workmen, Under no circumstances handle, touch or move any 
article in the premises you may be at work. Call a servant to 
made any required changes. 

B=-This Voucher must be signed by Workman personally, and 
countersigned by Superintendent of Construction befors it will 
be accepted by Company. 

a@@This Voucher must be mailed or sent so as to reach office 
THURSDAY A. M. of each week. 


The Electrical Construction Co., 


Week ending A191 


Report of Time and Cash Expenses. 





CASH DUE UNDERSIGNED FOR 


@ |_| 


misamatiaiiniesal Day, 
aca Hours, “ scampi i 
pe. sieieeiiacael Fares, “ asessni bees 





WORKMAN. 


Countersigned,... == 
SUP'T 


a@ Make a slip out for each job, giving date, character of work 
and oxpenses incurred thereon for fares or otherwise. 
Wr On the batk of this slip, beginning atthe bottom, make memo. 


randum of time expezded and expenses incurred on each class ot 
Work. 


WEEKLY TIME VOUCHER 


pose. The labor item on each job under way is com- 
puted weekly. Estimates of the labor required for dif- 
ferent classes of work may hence be checked with the 
actual labor required. All such data, the original esti- 
mates, the copy of the proposal, material tickets, etc., 
for a job are placed in a large envelope containing the 
number of the job. Such envelopes are placed in the 
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file cases where they can be conveniently found during 
the progress of the work or at any future time. A card 


index permits a job number to be obtained from the 
name of the building. 


BROADENING THE CONTRACTOR 
What Co-operation Between Inspector, Contractor and 
Journeyman Has Done in Louisville 


There was a time when the average electrical con- 
tractor thought that the inspector was a necessary evil, 
and when an order to tear out a wiring installation and 
replace it according to the ideas of the inspection author- 
ities was regarded merely as evidence of a diabolical 
desire on the part of the latter to cause the contractor 
to lose money. 

The modern idea, of course, is entirely different. The 
contractor knows that inspections are necessary; he 
realizes that with the large number of people in the 
business, including the tyros, the careless and the un- 
scrupulous, the community must have some safeguards 
against defective work. The proper system, therefore, 
is to co-operate with the inspectors, working with them 
in the direction of the establishment of proper stand- 
ards and the elimination as far as possible of defective 
work. 

One of the most striking proofs of the value of co- 
operation in this direction is furnished by the experience 
of the Electrical Clearing House Association of Louis- 
ville, Ky., which is made up of the contractors and their 
journeymen and the inspection officials, including the 
city and fire-insurance-rating authorities. This organi- 
zation has been in existence for a comparatively short 
time, but the contractors as well as the officials unite 
in declaring that it has filled a long-felt want and that 
it is the most beneficial idea that has.ever been put 
into practical use. 


Aims of the Clearing House Association 


Mr. C. C. Childers, of Childers & Waters, who is 
president of the Electrical Clearing House, is enthusi- 
astic over the possibilities of the idea. 

“Formerly,” he said, “there was no organization 
where the little fellows were represented. We have had 
plenty of associations in the electrical business, but the 
trouble is that only about 5 per cent of us belong to 
them, and the other 95 per cent, who are handling a 
great part of the work, are outside. The clearing house 
is inclusive and takes in everybody. The big contractor 
and the little one meet on a common footing, with no- 
body at an advantage, and the benefits are bound to 
come. Some of the contractors who are just starting in 
and haven’t got experience or knowledge are learning 
the code and are being shown how they ought to do the 
work. While this is making the electrical installations 
better from the standpoint of the fire underwriter, it is 
also making these contractors better business men and 
more successful members of the trade. When they do 
poor work they lose money, because defective wiring 
that has to come out and be replaced means additional 
labor and wipes out the profits. That’s where the sup- 
ply men lose, too, because when the little fellow falls 
down he can’t pay for his materials. So you see the 
clearing house benefits everybody in the business, be- 
sides bringing about a great improvement in the 
character of the work that is being done.” 

Louisville is one of the first cities which have adopted 
the clearing-house plan, but that it will not be the last 
is evidenced by the interest which has been taken in 
it by members of the trade in other cities. The idea 
is to be adapted to conditions elsewhere, and inasmuch 
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as it is of general application, there is no reason why 
it should not be universally used. 

When the clearing house was formed it was chiefly to 
study the National Electrical Code and to clear up a few 
points about which there had been some misunderstand- 
ing. (This, by the way, is one of the most important 
features of the work—to get rid of the numerous inter- 
pretations put on the rules, and to decide exactly what 
they mean, and then adhere to that interpretation.) 
The first meetings were so well attended, however, and 
the benefits proved so great that it has been decided to 
make the organization permanent. 

Everybody connected with the electrical business in 
any way is eligible to membership, and the annual dues 
of $1 will probably not scare anybody away, not even 
the smallest and most modest contractor. The dues will 
merely pay for postage to enable notices to be sent 
out. 

Fixture Men Eligible 


One of the branches which have benefited by the work 
of the clearing house jn Louisville is the fixture trade. 
The members of this business have had no organization, 
but the clearing house has made room for them. They 
have arranged a basis of co-operation with the con- 
tractors which has resulted in the adoption of methods 
of installing the wiring which lessen the labor of hang- 
ing the fixtures very materially without increasing the 
cost to the contractor. Fred G. Burford, of the Bur- 
ford & Brecher Company, a leading fixture concern of 
Louisville, is vice-president of the organization. 

The Electrical Clearing House is referred to occa- 
sionally in Louisville as “the triple alliance,” because 
it brings together the city inspectors, the rating bureau 
inspectors and the contractors themselves. Everybody 
is now working together, and the results have proved 
that when the general interests are considered every- 
body benefits. 

The meetings are held in the assembly room of the 
Kentucky Actuarial Bureau on the twelfth floor of the 
Starks Building. The attendance is from forty to fifty, 
and on occasions the room proves too small to hold all 
those who wish to take part in the meeting. There is 
usually a talk by a speaker of note on a topic of general 
interest, while discussions of moot questions receive at- 
tention. Blackboard demonstrations by the inspectors 
are a feature, and anybody who has a trouble or a 
question or a doubt has ample opportunity to get it 
settled before leaving the room. 

The attendance is not limited to the contractors; their 
journeymen also attend the meetings, this being one of 
the most beneficial features. The man on the job is the 
chap who must be educated, and it is felt that giving 
those who, in the final analysis, are responsible for the 
results an opportunity to find out the hows and whys 
is an excellent policy. It has certainly worked well 
thus far in Louisville. 


Misunderstandings Cleared Up 


If a contractor believes that he has been made the 
victim of an unjust ruling, he states his case and the 
matter is explained by the inspectors. If a new rule is 
promulgated, and the contractors feel that not sufficient 
time has been allowed to enable them to adjust them- 
selves to it, this is discussed and an amicable conclu- 
sion arrived at. In every case, however, every interest 
is considered, and the motto of the organization, to do 
the thing right, is closely adhered to. 

Mr. E. C. Knoop, of the electrical inspection depart- 
ment of the Kentucky Actuarial Bureau, is secretary of 
the organization, and is most enthusiastic over the re- 
sults from the standpoint of the fire underwriters. 

“There has been a material improvement in condi- 
tions,” he said. “Better work is being done and fewer 
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defects are being noted. ‘he contractors are improv- 
ing the character of their installations, and they, the 
owners and the fire-insurance companies are benefiting. 
Owing to the fact that many people enter the contract- 
ing business with insufficient experience, it is certainly 
desirable that there be some organization or medium 
where they can acquire the necessary information, and 
the clearing house gives them ample opportunity to learn 
the code and bring themselves up to the required effi- 
ciency. From an insurance standpoint it would be 
almost impossible to conceive of a better system for 
improving conditions, and we can safely say that the 
clearing house has given to the electrical business a 
much better status than it has ever had before in 
Louisville.” 

As an instance of the work which is being done along 
this line, the loop system has been adopted and joints 
have been done away with. The latter method of wiring 
was formerly used to a great extent, especially in the 
cheaper installations. Its elimination is regarded as a 
big improvement from a fire-prevention standpoint. 
The clearing house is also contemplating adopting a 
rule requiring all entrances to buildings in the fire 
district to be made in conduits. The conduit system is 
being used voluntarily by many owners, of course, but 
putting it on a compulsory basis will undoubtedly lead 
to this protection being provided in many cases where 
it would not be used under present conditions. 


Convenient Estimate and Proposal Sheets 


The work of the National Electrical Contractors’ Asso- 
ciation in devising uniform proposal and estimate sheets 
has resulted in the production of sheets that permit 
estimates and proposals to be made not only in uniform 
style but also with great convenience. One of the ad- 
vantages of this association’s universal-estimate and 
uniform-proposal sheets is that they tend to promote 
intelligent and-accurate estimates and proposals by pro- 
viding blanks with appropriate headings which tend to 
remind one of the various items entering into the mak- 
ing of an estimate or proposal. In addition to this ad- 
vantage, the use of uniform sheets for all copies of esti- 
mates and proposals permits the keeping of all such 
records in files where they may be conveniently found at 
any time. 

Both of these forms are shown in the accompanying 
illustrations. The form for the uniform-proposal sheet, 
it will be noticed, permits the making of a contract 
which is definite with comparative ease. On the rear of 
the sheet the following explanation of the terms and 
abbreviations used is given: 

“Lts.—The number shown in this column designates 
the number of 40-watt lamps, or their equivalent, allowed 
for the outlets shown on the same line. Ceil—An open- 
ing in the ceiling wired ready for the hanging of a 
fixture. Bkts.—An opening in the side wall wired ready 
for the hanging of a fixture. F.R.—An opening wired 
into a steel box ready for the attaching of receptacles 
whose plates, when added, shall be flush with the plaster. 
Receptacles to be used for the connecting of portable 
lamps and other electrical devices. S.P.F.—An open- 
ing wired into a steel box ready for the attaching of 
a switch whose plate, when added, shall be flush with 
the plaster. Each of these switches will control lamps 
attached to the opening appearing on the same line. 
3 W.F.—Openings wired into steel boxes for the at- 
taching of switches whose plates, when added, shall be 
flush with the plaster. Each of these switches will con- 
trol lamps attached to the opening appearing on the 
same line. S.P.S.—An opening wired ready for the at- 
taching of a switch whose base will be outside of the 
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National Electrical Contractors’ Association Universal Estimate Sheet. 


NO. LIGHTS Bid Goes to 
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plaster. This switch will control the lamps attached to 
the opening appearing on the same line. 3 W.S.— 
Openings wired ready for the attaching of switches 
whose base will be outside of the plaster. Each of these 
switches will control the lamps attached to the opening 
appearing on the same line. 
Four-Way Switch—When a 
four-way switch is shown in 
special column it is under- 
stood that the lamps attached 
to the opening shown on the thei 
same line are to be controlled 
from as many additional 
points as there are four-way 
switches shown. Special— 
Bell work and other special 
work not otherwise listed will 
be shown in this column. 
‘Roughed in’ is understood to 
mean that the wiring is to be 
completed, ready for the hang- 
ing of fixtures, without, how- 
ever, fused main-line switch, 
branch blocks and steel en- 
trance box, and without re- 
ceptacles, switches and plates. 
‘Finished’ is understood to 
mean that the wiring is to be 
completed, ready for the hang- 
ing of fixtures, with fused 


the sum of.. 


made within 


designated below 


null and void. 


Building 
Frame 
Brick 
Concrete 


Extent of Work 


Roughed In 
Finished 
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Work in and about the premises located at. 


Conditions of Building 
Under Construction 
Being Remodeled 
Completed 


if unsuccessful, represent useful information for the 
contractor himself, and such estimates should therefore 
be carefully preserved for reference in making other 
bids on jobs of a similar character. One contractor 
keeps all such estimates at least five years. Moreover, 


UNIFORM PROPOSAL 


(Owner) 


. hereby propose to furnish all the labor and material necessary to do the Electrical 
. for 
Dollars. 


Payments therefor to be made by the Owner to the Contractor every thirty days after the beginning of the work, 
said payments to be at least 


per cent of the value of all the labor and material installed, final payment to be 


days after completion of contract. 

The work done and the material furnished under this proposal to comply with all theCity Ordinances govern- 
ing this class of work and in accordance with the latest rules and requirements of the National Board of Fire 
Underwriters for the installation of Electric Wiring and Apparatus, and said work shall be of the amount and kind 


The within proposal shall become a contract between the parties hereto when duplicate is signed and reiurned 
by the Owner to the Contractor within 


days from date above shown, otherwise the within proposal shall be 


All changes in this proposal to be made in writing and signed by both parties hereto, which said writing shall 
set out and contain in full the character, extent, cost and conditions of said changes. 


Class of Work 


Concealed Rigid Conduit 

Open Flexible Conduit 
Knob and Tube Armored Conductors 
Metal Moulding 


Meter Location Inspection 


(For explanation of terms and abbreviation see reverse side of this sheet.) 


OUTLETS 





main-line switch, branch 
blocks and steel entrance box, 
meter loops, and with all re- 
ceptacles, switches and plates 
installed.” 

The _ universal - estimate 
sheet, in addition to having 
appropriate blanks for the 
number of lamps, switches, 
circuits, base plugs, ete., re- 
quired, contains a large num- 
ber of “reminders,” among 
which are even nails and 
screws. The labor involved in 
installing the apparatus and 
wiring is intended to be esti- oe 
mated by means of those labor |... Ao 


ROOMS | 





units which the contractor has 
found through experience to 
be proper for the various 
types of work involved. Pro- 
vision is also made for the ad- 
dition of the two factors upon 
which many contractors do 
not lay due stress—overhead 
expenses and profit. 

These sheets are on sale by the National Electrical 
Contractors’ Association, Mr. George H. Duffield, secre- 
tary, 41 Martin Building, Utica, N. Y. 


this ... day of 


Look Before You Bid 


Serutinize carefully plans on which you are bidding, 
was the advice of a speaker before the recent convention 
of Minnesota electrical contractors. Take in all the de- 
tails and understand the plans thoroughly before re- 
turning them. Such care at this time will protect the 
bidder against expensive omissions which he will later 
be called upon to supply. Dates of bids should also be 
examined, for the prices of materials often change with- 
out warning. When estimates have been prepared on a 
certain set of specifications, the figures obtained, even 
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The above proposal is hereby accepted, 


Respectfully submitted, 


Contractor. 


FIG. 2—-UNIFORM PROPOSAL SHEET ADOPTED BY NATIONAL ELECTRICAL 


CONTRACTORS’ ASSOCIATION 


it is not a bad idea before bidding first to ascertain 
whether or not the credit of the new customer is satis- 
factory. 


Think Before You Kick 


Although the motto over the cashier’s counter in the 
office of the Dayton (Ohio) Power & Light Company 
bears only the statement “It isn’t the light you use but 
the light you waste that costs money,” the sign carries 
an additional message to the public. To the person 
approaching the cashier’s counter with the belief that 
his bill is too high it gives a new idea. It suggests the 
notion that perhaps some one of the family has been 
extravagantly wasting electricity. The sign in reality 
is an adroitly worded admonition to the customer to 
“think before he kicks,” for it is well known that a 
little conscientious thinking would save a lot of kicking. 













































Lighting Practice 


Inducements for Operating Night Lamps 


By calling the public’s attention to the protection 
from burglary afforded by having the home illuminated 
all night, central-station companies should be able to 
fill in the valley of the load curve between midnight and 
morning. Then, too, it may be pointed out to mothers 
that children may be induced to sleep alone if their 
rooms are dimly illuminated all night. Where gas com- 
panies are to be competed with, objections to gas light- 


Which of these Homes 
will the Burglar Shun ? 


Not the f 4 easy to ap 


Make 2 A. M. 
as safe as 9 P.M. 


security 1 





SUGGESTIONS FOR INTERESTING PUBLIC IN ALL-NIGHT 
LIGHTING 


ing may be used indirectly by showing that they do not 
exist with electric lamps. For instance, it may be 
stated that with electric light there is no danger of 
asphyxiation or impairment of health, that paintings 
cannot be discolored, silver cannot be tarnished, and 
house-plant growth will not be stunted. 

If cost of operation js raised as an objection, low- 
wattage lamps can be advocated for all-night use. Dur- 
ing months when darkness exists longer than daylight 
a 10-watt lamp can be operated from dusk until 7 a. m. 
for not more than 43 cents a month at a rate of 10 
cents per kw-hr. During the summer months the cost 
of energy will run lower, making the yearly cost about 
$4.50 per unit. In a year not more than three renewals 
should be required, making the total cost about $5.50. 
Presented on a daily basis of 1.5 cents, the convenience 
and protection of electric light ought not to be refused 
by anyone. Another use for low-rated lamps is in the 
sick-room, when continuous but not too intense illumina- 
tion is usually desired. Calling attention to various 
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portable lamps which are being continually placed on 
the market and displaying them so that their advantages 
are emphasized should also assist in increasing the con- 
nected load of a station. 


Good Window Lighting Demonstrated Free of 
Charge 


If a merchant has some electric lamps in his window, 
he generally feels that his window displays are well 
illuminated. About the only way to convince him that 
his installation may be inadequate is to show him the 
difference between good lighting and his own installa- 
tion. One successful method of-showing up antique and 
inefficient display lighting is being used by Mr. Edward 
Quillan, new-business manager of the Alliance (Ohio) 
Gas & Power Company. His plan is simple in operation, 
but beyond doubt carries conviction. 

Selecting the merchant whose display lighting is most 
in need of improvement, the new-business agent of the 
Alliance company talks to the man about it and gets 
permission to install a temporary window-lighting outfit 
at the expense of the central-station company. The 
temporary installation consists of one or more 4-ft. 
strips of wooden molding each equipped with four sock- 
ets carrying 60-watt lamps shaded by enameled re- 
flectors. One or two of these strips can be placed quickly 
in a window and connected to the existing wiring with 
very little effort or expense. 

To do away with the difficulty of getting the merchant 
to come down town at night and observe the contrast 
between the new and old systems, a photograph is taken 
of his store front, showing, if possible, one of his 
windows with both old and new equipment. If the mer- 
chant has only one window, one-half of the display space 
is lighted by the temporary installation, and even in 
such windows the contrast is marked. 

Two windows in a clothing store are shown herewith. 
In the window at the left eight 60-watt lamps supply all 
of the illumination, while the display at the right is 
lighted by four 150-watt lamps, and there is a 150-watt 
unit in the table lamp shown. Rehabilitation of these 
windows resulted in a decrease in connected load from 
700 watts to 480 watts, but the merchant became a better 
satisfied customer and signed a long-hour contract which 
brought his total energy consumption to approximately 
what it had been with the old lighting system. 

Not only the store shown in the illustration but also 
other local stores where similar trials have been made 
now have all their display windows lighted with modern 
equipment. 





TWO WINDOWS IN A CLOTHING STORE WITH PROPER AND WITH IMPROPER LIGHTING 
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NEW APPARATUS AND APPLIANCES 


Electric Lantern 


The electric lantern shown herewith is shaped like an 
ordinary kerosene lantern and is equipped with a stand- 
ard No. 1 chimney. The height of the device is 9 in., 
width 6 in., weight without battery 11/3 lb. and with 





BATTERY-OPERATED LANTERN 


battery 214 lb. The metal parts are of brass and steel 
and are heavily nickel-plated. Use is made of a 3.8-volt 
tungsten lamp, which is operated by a three-cell battery. 
The space occupied by the battery is 1.25 in. by 3 in. by 
4 in., and the battery will give fourteen to sixteen hours’ 
continuous service or twenty-eight to thirty-two hours’ 
intermittent service. The lantern is equipped with a 
searchlamp reflector as shown. The contact lever is 
conveniently placed at the side of the base. The cage 
and reflector are removable so that the lamp can be used 
for other purposes besides that for which it is pri- 
marily designed. The bottom of the lantern is made of 
one-piece drawn metal and is waterproof. It is fastened 
to the top by three bayonet-lock connectors. The chim- 
ney can be removed from the top. The connectors are 
reinforced with rivets or special metal fastenings to 
insure strength. The “Yale” electric lantern, as it is 
called, is being made by the Baker-Smith Company, 
Rialto Building, San Francisco, Cal. 


Electric Automobile Horns and Push-Button 


The accompanying illustrations show one of the types 
of electric automobile horns recently placed on the 
market by the Benjamin Electric Manufacturing Com- 
pany, Chicago, Ill., and a push-button designed to con- 
trol the same. The horns are designed to operate on 
battery current and have a laminated magnet, massive 
contacts, Swedish spring-steel diaphragm and springs, 





FIG. 1—AUTOMOBILE HORN 


and a special screw lock. Similar horns are manufac- 
tured for motorcycles, launches, etc. A horn known as 
the “Fordorn” is also manufactured for use on Ford 
automobiles, the ignition magneto being employed for 
furnishing energy. The push-button designed for 


operating the horn illustrated is of unusual construc- 
tion. 


The whole top of the button, which is 1.25 in. in 








diameter, acts as a moving contact element and is so 
designed that the touching of any portion of it causes 
the circuit to be closed. The contactor surface is about 
1.50 in. in circumference. If any corroding of the con- 





FIG. 2—PUSH-BUTTON FOR STEERING-WHEEL MOUNTING 
tact elements takes place, the contact surfaces can be 
easily cleaned by merely depressing the button and giv- 
ing it several light turns. These buttons are made in 
the steering-wheel, fore-door and flush-mounting types. 


Electric Gear Shifter 


The Vulean electric gear shifter for automobiles, 
which is being made by the Cutler-Hammer Manufac- 
turing Company, Milwaukee, Wis., has recently been 
completely re-designed and a number of improvements 
have been added. By. means of this apparatus the gears 
on the shaft are shifted by electromagnetic force, and 
the control is centralized at the steering wheel. A sole- 
noid is provided for each change, and each solenoid is 
controlled by a push-button on the steering wheel. The 
gears are moved back to the neutral position by means 
of a clutch pedal. 

Referring to the accompanying illustration of the 
apparatus, the gear-shifting mechanism consists of a 
case “A,” which is attached to the transmission hous- 
ing. The solenoids are inclosed in this case. To the 
armatures of the solenoids are attached shifting forks 
which move the sliding gears in the transmission. The 
operating mechanism by means of which the gears are 
mechanically drawn to the neutral position through con- 
nection with the clutch pedal is also inclosed in this 
case. The case is divided into two compartments, the 
smaller of which contains the operating mechanism for 





ELECTRIC GEAR SHIFTER FOR AUTOMOBILES 


the neutralizing of the gears and the operation cf the 
master switch. 

Assuming that all gears are in a neutral position— 
that is, the sliding gears are not in mesh—and that it 
is desired to start, the first speed button on the steer- 
ing wheel is depressed. The operating lever K and the 
shaft on which it is mounted are rotated and the master 
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switch M is pulled into engagement through its con- 
nection with the operating mechanism which engages 
the switch stem. Owing to the pull of the magnet 
against the neutralizing cams F, a pawl connected to 
the neutralizing mechanism is raised and the master 
switch snaps out instantly, owing to the action of the 
master spring O, thus breaking the electric circuit. 

Being in first speed and desiring to proceed to an- 
other, the other speed button upon the wheel may be 
depressed. The clutch is then fully depressed as before, 
and the operating lever K and its shaft, which carries 
the rocker arm and its attached mechanism, are ro- 
tated. Since the first gear, or whichever gear has been 
previously selected, is in mesh, a latch is in engage- 
ment with a pawl belonging to the neutralizing mech- 
anism, and as the operating lever and rocker arm are 
rotated, the latch presses against the pawl, causing both 
the neutralizing cams to rotate toward the center, owing 
to the fact that they are enmeshed through teeth. On 
the central side of the shifter forks there is a boss, 
and as the neutralizing cams rotate toward the center, 
they press against the boss on whichever side the gear 
is in engagement. This action causes the shifter fork 
and the gear with which it is engaged to be pulled 
back to the neutral position before the next shift can 
be made. As the gear reaches the neutral position, the 
end of the latch strikes a knock-out pin, and the latch is 
released from engagement with the pawl. Since the 
operating lever is moved ahead by the foot of the driver 
on the clutch pedal, the switch operating another pawl 
pulls against the switch stem, closing the circuit at the 
master switch. The electric circuit is completed, and 
the proper gear jumps into engagement. 

Should it be desired to stop, the neutral button on the 
steering wheel is pressed down, and any other button 
which may have been depressed is automatically raised. 
Any selection may be made at any time by pressing any 
push-button on the wheel. This selection, however, 
does not necessarily influence the changing of the gears 
in the transmission, since nothing happens until the mas- 
ter switch is closed by the pressing all the way down of 
the clutch pedal. In case of battery trouble or dam- 
aged circuit, an emergency shifting lever is provided 
so that the gears can be shifted by hand. 


Stage Pockets 


Fig. 1 shows a rigid type of stage pocket recently 
developed by the Sprague Electric Works of the General 
Electric Company. It consists of a removable porcelain 
receptacle and a detachable outer box or casing which, 
in the standard form, is open at the bottom. Another 
type of stage pocket wherein electric contact can only 





FIGS. 1 AND 2—RIGID TYPE OF FLOOR POCKET AND STAGE 
WALL POCKET 


be made after the plug is inserted and the door closed 
has also been recently developed. Both types can be 
furnished with either one or two receptacles. 

Fig. 2 shows a stage wall pocket which is also said 
to be suitable for use in hotels, residences, factories, 
etc. It is of waterproof and dustproof construction and 
consists of a porcelain receptacle containing the con- 
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tacts, an iron box in which the receptacle is mounted 
and a base or junction box tapped for 1-in. conduit in 
the type illustrated and for 1.25-in. conduit in the case 
of a double wall pocket. 


Metal Electric Incubator and Hover 


The incubator and hover shown in Figs. 1 and 2 are 
heated by carbon lamps. The outside casing of the in- 
cubator is of enameled sheet steel, and the inside or egg 
chamber of galvanized iron. The air space between the 
two is insulated with fireproof material. Ventilation is 
controlled from the outside by means of a metal slide 





FIG. 1—INCUBATOR WITH DOOR RAISED, SHOWING CARBON 
LAMPS USED TO HEAT THE DEVICE 


in the bottom of the incubator. A moisture or humidify- 
ing tank is on a flange attached to the side of the egg 
chamber and slides in or out as desired. The wires are 
placed between the outer and inner metal parts of the 
removable top of the machine. The egg trays are of 
galvanized wire and are graduated in size so that each 
single tray will hold about 100 eggs. Wherever the 
dimensions permit, the egg trays are made in sectional 
squares, so that the position of the eggs relative to the 
center, sides and corners can be changed without touch- 
ing the eggs themselves. A door is provided with 
double-glass windows, so that all parts of the interior 
are always visible. A card slide is attached to the side 
of the machine for keeping records of the hatch. The 





FIG. 2—-ELECTRICALLY HEATED CHICK HOVER WITH FELT 
, CURTAIN 


temperature is automatically regulated by means of a 
thermostat. The incubator is made in eight different 
sizes, with capacities of 50 eggs, 65 eggs, 85 eggs, 120 
eggs, 160 eggs, 210 eggs, 310 eggs and 420 eggs re- 
spectively. The respective weights of these machines 
are, uncrated, 33 lb., 42 lb., 52 lb., 60 lb., 86 Ib., 99 Ib., 
129 lb. and 165 lb., and the floor space occupied by 
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each is 13 in. by 20 in., 18 in. by 18 in., 21 in. by 21 in., 
24 in. by 24 in., 27 in. by 27 in., 30 in. by 30 in., 36 in. 
by 36 in. and 42 in. by 42 in. 

The hover shown in Fig. 2 is similar in construction 
to the incubator. A felt curtain surrounds the frame 
and provides ample shelter, it is declared, for the chicks. 
Cleaning is accomplished by lifting up the hover from 
time to time and sweeping out under it. The carbon 
lamps used with the electric hover are wired in series, 
each lamp giving 2 cp. The hover is made in three 
sizes, provision being made for 50 chicks, 100 chicks and 
150 chicks respectively. The respective weights of the 
hovers, uncrated, are 9 lb., 12 lb. and 18 lb., and the 
floor space covered by each is 16 in. by 22 in., 16 in. by 
32 in. and 16 in. by 44 in. 

The incubator and hover described above are being 
made by the Lo-Glo Electric Incubator Company, 76 
Greenwich Street, New York. 


Wire-Gage and Pay-Roll Charts 


The wire-gage chart illustrated herewith is of strong 
pressboard and is 6 in. square. Circular scales are 
printed on it as shown, the outer scale giving thou- 
sandths of-an inch up to 0.5 in. By means of an index 
. line on a transparent radial arm various values can be 
ascertained on the inner scales, which contain eight of 
the principal wire and plate gage numbers, drill sizes, 
drill-rod sizes and A. S. M. E. machine-screw numbers, 
and thread and tap-drill numbers. Comparisons can 
also be quickly made from one gage to another. The 
chart has been prepared by the S. C. Carpenter Draft- 
ing & Engineering Company, 26 Baltimore Street, Hart- 
ford, Conn. 

A pay-roll chart is also being made by the above com- 
pany and consists of a circular disk revolving on a 6-in. 
square base. A scale on the edge of the disk coincides 
with a scale on the base and gives readings for the num- 
ber of hours and minutes from any time “in” to any 
time “out” from 7 a. m. to overtime at 10 p. m. On 


MACHINE SCREWS. 


Bring index line To dremension on 
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WIRE-GAGE CHART 


the body of the disk the different rates increasing by 
increments of 2 cents and 2.5 cents from 10 cents to 
$1.54 per hour for one, five, ten, fifteen, thirty and 
forty-five minutes and for one to nine hours can be as- 
certained. The pay for a larger number of hours can 
be quickly found by addition. A double parallel scale 
of minutes and decimals of an hour is also given. 
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Removable-Plate Yard Charging Receptacle 


The accompanying illustration shows a single-outlet 
railroad-yard charging receptacle with an auxiliary 
receptacle for supplying energy to vacuum cleaners, 
hand lamps, etc., the complete device being made from 
the manufacturer’s standard yard charging-receptacle 
parts. These parts consist of a frame, a housing for 





YARD CHARGING RECEPTACLE FOR UNDERGROUND CONDUIT 
SYSTEM 


the outlet, numerous top, bottom and side plates, hubs, 
etc., which permit a number of different combinations 
to be made suitable for use with underground and 
surface conduit system under various conditions. These 
receptacles, it is claimed, are absolutely weatherproof 
and either spring or clamped removable, water-tight 
doors can be furnished for the outlet. These receptacles 
and receptacle parts are manufactured by the Crouse- 
Hinds Company, Syracuse, N. Y. 


Battery Lantern 


A rugged battery lantern known as the Step-O-Lite 
is shown in the accompanying illustration. At a point 
1.5 in. from the top of the cell a hole about 0.5 in. in 
diameter is cut in the paper carton of the battery to 
allow the center terminal of the lamp to make contact 
with the zinc shell. The other lamp terminal is con- 
nected through a band encircling the cell, the carrying 





ELECTRIC HAND LANTERN 


handle and a spring switch to the center-battery term- 
inal. An 8-cp lamp capable of burning continuously for 
from ten to twelve hours on a fresh cell is employed. A 
special reflector is also provided for the lamp, all metal 
parts being highly polished and lacquered to prevent 
tarnishing. These lanterns are manufactured by the 
Bass-Moody Company, Peoria, IIl. 








Socket and Shade Holder 


The socket shown herewith is of heavy porcelain and 
is equipped with a copper shell and aluminum top. It 
is designed particularly for outdoor work, factory and 
mill wiring, etc. The shade holder used with this de- 
vice is of aluminum. The shell has been made of cop- 





SOCKET WITH COPPER SHELL AND ALUMINUM SHADE 
HOLDER 


per, the manufacturers declare, because copper is more 
yielding than other metals and a lamp is not so liable 
to shake lose from the copper shell in case the socket is 
employed in a place where there is considerable vibra- 
tion. The socket is designated as No. 333 and the 
shade holder as No. 334. Both devices are being made 
by the Federal Sign System (Electric), Lake and Des- 
plaines Streets, Chicago, III. 


A Motor-Driven House Pump 
The accompanying illustration shows a pump de- 
signed for use on a farm or country estate and in some 
manufacturing establishments. The outfit is said to 





MOTOR-DRIVEN 


HOUSE PUMP 


require no attention or care except occasional lubrica- 
tion, and it may be installed in any convenient place, 
being easily and safely controlled from a distant point 
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by means of a simple switch. The pump is driven by a 
14-hp Westinghouse electric motor and is capable of 
filling a 300-gal. tank placed 120 ft. above it in less than 
three hours. The pump is of the triplex type with cylin- 
ders 1.25 in. by 2 in., the height of the pump being 
21 in. and its base 16 in. by 23 in. The pump is manu- 
factured by the Goulds Manufacturing Company, Seneca 
Falls, N. Y., and the motor by the Westinghouse Elec- 
tric & Manufacturing Company, East Pittsburgh, Pa. 


Hollow Fixture Stem 


The fixture stem shown herewith is hollow and is of 
the hickey type. The device is of malleable iron and 





MALLEABLE-IRON HOLLOW-FIXTURE STEM 


after being threaded it is sherardized. It is made in 
two sizes, one 0.5 in. in diameter and the other %¢ in. 
in diameter, by the Steel City Electric Company, 1207 
Columbus Avenue, Pittsburgh, Pa. 


Electric Bells 


Electric bells ranging in size from 5 in. to 12 in. in 
diameter and mounted on steel bases are being made 
by the P R Manufacturing Company, 621 Bellevue 
Avenue, Detroit, Mich. The base is reinforced and 
supports for fastening the screws are flush with the 
edge of the base. The striker arm is rolled to a spring 
temper. The armature is of soft steel and the contact 
springs of phosphor bronze. A screw is provided for 
adjusting the armature tension. Use is made of a 
nickel-plated steel gong. The cover is of pressed steel 
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FIGS. BELL WITH STEEL BASE 


and is finished in black enamel. Fig. 1 shows the 


eclipse bell as it is called with cover removed, and Fig. 
2 with cover in place. 
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Small-Sized Dental Motor for Direct Drive 


An interesting development in small motors has re- 
cently been completed in the form of a dental motor 
which can be held in the hand, as shown in Fig. 1. 
According to the manufacturer of the device, the Shel- 
ton Electric Company, 30 East Forty-second Street, 





FIG. 1—METHOD OF OPERATING DENTAL MOTOR 


New York, the machine is the smallest motor designed 
for commercial purposes ever built. The motor is 1.25 
in. in diameter and 1.75 in. long, and weighs only 5.25 
ounces. The motor operates at a speed of 15,000 r.p.m., 
and it takes a standard dental chuck, which is driven 
with a one-fourth reduction in speed. This reduction 
in speed, it is declared, is accomplished without gears 
or friction devices. 

The motor operates on either direct current or alter- 
nating current. The armature is hand-wound with No. 
40 wire. Use is made of special ball bearings, 1/16 in. 
in diameter, and the air gap between the armature and 
field is 0.0025 in. The switch is of the plunger type 
and is operated by a lever which can be pushed back if 
necessary by the back of the hand. The lever can be 
placed in three positions, that nearest to the motor 
being for reverse operation, the center position for 
stop, and the position farthest away from the motor 
for starting. The shaft of the motor is hollow, and 
bakelite is utilized as insulation. The motor is inclosed 
in an air-tight steel case. 

For varying the speed of the motor a rheostat is 
provided which can be placed on the floor and can be 
operated by a foot lever. In case it is necessary for 





FIG. 2—DENTAL MOTOR ATTACHED TO CORD WITH RHEOSTAT 


the dentist to call on his patients, a rheostat similar 
to that shown at the end of the cord in Fig. 2 is em- 


ployed. This rheostat is operated by hand. 
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Besides being adaptable for dental work, the. motar 
can also be utilized for engraving, manicuring,. chir- 
opody and as a light bone drill for physicians. There 
is no sparking of the commutators, it is declared, and 
the device takes only 12 watts. The following advan- 
tages were enumerated to a _ representative: of. the 
ELECTRICAL WoRLD by Mr. Gentry Shelton, president ‘ef 





FIG. 3—MOTOR SHOWING DETACHABLE DOUBLE-PIN TYPE 


the above company: The motor is light in the hand as 
there is practically no back drag or buckling of cable; 
efficient operation is obtained on account of direct drive, 
and it is not necessary to place the motor on brackets 
which are liable to be in the way. The motor is also 
well adapted for use by students in dental schools. 


Miners’ Electric Lamp 


An electric lamp designed for use by miners con- 
sists essentially of a lead-plate battery carried on a 
belt, a 0.75-cp tungsten lamp equipped with a suitable 
reflector which is held in a steel shell carried on the cap, 
and a cable connecting the battery to the lamp. The 
manufacturers declare that by adequate insulation of 
the entire circuit, placing all the terminals and con- 
tacts inside of locked and sealed steel cases and pro- 
viding automatic means for extinguishing instantly the 
glow of the filament in case the lamp bulb is broken 
and the filament is exposed to the air, the device has 
been made safe for operation in explosive gases. 

The outfit complete weighs 3.75 lb., of which 3.5 Ib. 





MINER’S ELECTRIC LAMP 


is carried on the belt and 4 oz. on the cap. The battery 
is rated at 7.2 amp-hr. Normally, it will light the lamp 
for twelve hours per charge and can be relied on, it is 
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declared, to furnish light for at least ten and three- 
quarters hours per charge at the end of one year’s serv- 
ice. The lamp operates at 1.9 volts and the reflector 
distributes the light through an angle of about 130 deg. 

The battery is non-spilling and the terminals are not 
subject to acid corrosion. The case is of medium-hard 
rubber, and “Exide” plates are used. The battery box 
measures 6.25 in. high by 5 in. wide by 2 in. thick 
over all. It is of drawn-sheet steel, which is electrically 
welded. The cover of the box is provided with a lock, 
and the terminal contact block is riveted to the inside of 
the cover. Connection to the battery terminals is made 
by strong spring contacts arranged to close the circuit 
when the cover is shut. The cable entrance bushing is 
water-tight. The lamp bulb, reflector and terminal con- 
tact block are incased in a drawn-steel shell, which is 
copper-oxidized and enameled and is provided with a 
hook for attaching to the miner’s cap. The reflector 
is of drawn steel and is white-porcelain-enameled. 

At the tip of the bulb is a duplicate contact to which 
the filament is connected by a fine copper wire along 
the outside of the glass. The bulb is held at the focal 
point between the contact springs, which maintain it 
constantly under stress, so that in case of a blow only 
sufficiently great to chip or partly break the bulb it 
will be completely shattered by the springs and drop 
clear of the contacts. Sufficient space is provided be- 
tween the reflector and glass cover to keep broken lamp 
parts from short-circuiting the spring contacts. This 
prevents the possibility of ignition even if the cap lamp 
is seriously damaged amid explosive gases. 

The lamp is designed so that it can be supplied to 
the miners from a central lamp house. The outfits are 
arranged so that they can be assembled and locked with 
the lamps burning when delivered, and so that they 
can be returned to the lamp house in the same condi- 
tion at the end of the shift. No care or attention 
therefore is required of the miners. 

The lamp is being made by the General Electric 
Company, Schenectady, N. Y. 


Fractional-Horse-Power Alternating-Current Motors 


Alternating-current motors with ratings of 1/20 hp, 
1/12 hp, %& hp, and 1/6 hp have recently been de- 
veloped by the Reynolds Electric Company, 422 South 
Talman Avenue, Chicago, Ill., particularly for operating 
its flashers, although they are also well adapted for use 
with washing machines and other types of apparatus 
operated by fractional-horse-power machines. The mo- 
tors are of the induction type and operate on single- 
phase energy at 110 volts and 200 volts. The casing or 
frame of the motor consists of two parts. Oil grooves 
are cut in the bearing housings to catch surplus oil and 





ALTERNATING-CURRENT MOTOR FOR FLASHERS 


prevent leakage, and ducts are provided to allow the 
overflow of oil to return to cups. The oil cups are pro- 
vided with wicks which afford lubrication to the shaft 
and bearings. The wick is inserted in a tube so that it 
is held against the shaft at all times. The cup cannot 
be screwed in place until this wick is inserted in the 





VoL. 65, No. 9 


tube. The rotor is of the squirrel-cage type and con- 
sists of slotted laminations, copper bars and copper con- 
ductors. According to the manufacturers, laboratory 
tests have shown that the motors developed an overload 
rating one and one-half to one and three-quarters times 
the full-load rating and 150 per cent to 175 per cent 
starting torque. The manufacturers also claim that 
the motors developed an efficiency of 52 per cent to 58 
per cent and a power-factor of 60 per cent to 70 per cent. 


Light-Weight Vacuum Cleaner 


The outer motor case and nozzle of the vacuum 
cleaner illustrated herewith are of one-piece polished 
aluminum. The fan operates at 9000 r.p.m. and is 
driven by a General Electric motor, which is 
cooled by air from the fan. The motor operates 
on either direct current or alternating current 
and is inclosed in a dust-proof aluminum case. 
A gear-driven brush is inclosed in the nozzle to 
pick up lint, thread, etc., from the floor. The 
nozzle is so designed that it adjusts itself to any 
angle at which the cleaner may be operated. All 
wires except that running to the lamp sockets 
are inclosed, and the current is controlled by a 
press-the-button switch in the pistol-grip han- 
dle. The dust sack is of the quick-detachable 
type. Various kinds of attachments are also 
provided for cleaning portiéres, curtains, wall 
coverings, upholstered furniture, etc. The vacuum 
cleaner is being made by the Doty Manufacturing Com- 
pany, Dayton, Ohio. 





Ground Clamp 


.The ground clamp shown herewith consists of two 
strips of brass. The longer strip is provided with a 
lug at one end, to which a brass clamping screw is 
attached, and also a slot 1.5 in. by %% in. in size. The 
opposite end of this strip is narrow, and when the strip 
is bent the end fits in the slot. The smaller strip is 
provided with a lug for clamping at one end and a 
triangular eyelet at the other end. When installed on 
the pipe or conduit to be grounded, the longer strip is 
placed in position first in such a way that the narrow 
end passes through the slot. The shorter strip is then 
attached to the end of the larger strip and is then bent 
around until the lugs are in line, so that the clamping 
screw can be placed in position. As the screw is tight- 





BRASS GROUND CLAMP 


ened the ends are drawn together, and the shorter strip 
draws the narrowed end of the longer strip through 
the slot, thus reducing the circumference of the band 
until it is tightened on the pipe or conduit. The lug 
for connecting the ground wire is formed on the outer 
strip as shown in the illustration, and it is large enough 
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to take a No. 4 B. & S. wire. The clamps are made 
with widths of 54 in. and % in. and No. 20, No. 18 and 
No. 16 gages. They are being placed on the market 
by Frederick Rall, general sales agent, 19 Park Place, 
New York. 


Semi-Indirect Lighting Fixture 


In the accompanying illustration is shown a cross-sec- 
tional view of a semi-indirect lighting unit recently 
developed by the Frank Adam Electric Company, St. 
Louis, Mo. The fixture is equipped with a top reflector 
which is so designed that the light is reflected down- 
wardly at a rather abrupt angle to a horizontal plane. 
The top reflector is provided with two independent re- 
flecting surfaces which are disposed at a slight angle 
with relation to each other and also with relation to a 
horizontal plane. 

The surface on the outer edge of the reflector is so 
arranged that the rays are projected outwardly and 
downwardly at such an angle that they are concen- 
trated instead of being thrown outwardly in a plane 





CROSS-SECTION SEMI-INDIRECT LIGHTING UNIT 


approximately parallel to the ceiling. The inner re- 
flecting surface causes a large volume of the light 
reflected from the translucent shield to be projected 
downwardly through the glass without striking or pass- 
ing through the lamp bulb. The fixture is so designed 
that none of the direct rays from the lamp can escape 
without striking the translucent shield or the top re- 
flector, thus eliminating intense horizontal glare. The 
reflecting surface is of porcelain enamel, which is fused 
on at a temperature of 1800 deg. Fahr. The reflecting 
surface is well adapted, it is declared, for use with 
nitrogen-filled lamps. 

A eollapsible tripod is attached to a metal cap for 
holding the translucent shade. The cap is well venti- 
lated, the manufacturers claim, and the upper reflecting 
surface is so designed that it does not cast a shadow 
below the unit. The fixture is attached to the ears of 
the outlet box as shown in the illustration. Should it 
be desired to attach the unit to a fixture stem, a knock- 
out is removed and it is fitted with an extension piece 
and lock-nut. In installing the unit two screws are 
removed from the housing from the back section, and 
then the back section containing the receptacle is at- 
tached to the outlet box. The wires are then connected 
to the receptacle, the housing is replaced, and the two 
screws are reinserted. Finally, the reflector is attached 
to the housing by four machine screws. For a 200- 
watt or 300-watt nitrogen-filled lamp the outer diameter 
of the fixture is 16 in. and that of the bowl 8.75 in.; for 
400-watt or 500-watt lamps the outer diameter is 20 in. 
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and that of the bowl 12 in.; for 750-watt or 1000-watt 
lamps the outer diameter is 24 in. and that of the bowl 
13.25 in. 


Plate-Glass Sign Illuminated by Invisible Means 


A combined plate-glass sign and concealed illumi- 
nator has been developed recently, the display on which 
can be illuminated in any color desired without expos- 
ing the source of light. The device consists of a hori- 
zontal nickeled cylinder containing a straight-filament 





FIG. 


1—GLASS SIGN 


WITH ILLUMINATED LETTERS 


tubular lamp and supporting in a vertical plane a plate 
of transparent glass on the back of which is etched the 
display. The lamp is supported so that the light rays 
are compelled to stay within the glass except where 
they strike the etched surfaces of the display. To con- 
fine the light rays to the body of the glass it has been 
necessary to direct the rays from the lamp against the 
lower edge of the plate glass at approximately right 
angles. By doing so the angles of incidence inside the 
glass are kept at values large enough to prevent any light 
emerging from the glass except where rays strike etched 
surfaces, which are thereby illuminated. The color of 
the illuminated surfaces is controlled by a light-filtering 
composition applied to the lower edge of the glass plate. 
p--Emerging Light 
Ray 
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FIG. 2—-ARRANGEMENT OF APPARATUS 


When the lamp is lighted the display appears to be 
shaded as the illumination is more intense on the bottom. 
The color of the light can be changed by applying dif- 
ferent light-filtering compositions to the edge of the 
plate. The equipment is being marketed by the Thos. 
Cusack Company, 949 Broadway, New York City. 
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CURRENT NEWS SECTION 








Members of the Federal Trade Commission 


_ President Wilson has sent to the Senate the names of 

his appointees to the Federal Trade Commission. They 
are as follows: 

Messrs. Joseph E. Davies, of Wisconsin, now Com- 
missioner-of- Corporations, to serve seven years; Ed- 
ward’ N. Hiirley, of Chicago, six years; William J. Har- 
rig, of Georgia, Director of the Census, five years; 
Will H. Parry, of Washington State, four years, and 
George Rublee, of New Hampshire, three years. The 
first three: are Democrats and the last two are known as 
Pregressives, although President Wilson indicated to 
callers that he regards Messrs. Parry and Rublee as 
Republicans. Mr. George L. Record, of New Jersey, 
whom President Wilson was considering for appoint- 
ment to the commission, will be named as counsel, with 
the same salary, $10,000 a year, as the commissioners. 

The nominations have been referred to Senator New- 
lands’ committee. He said that he believed the Senate 
would confirm the appointees before March 4. The 
names have been given to a sub-committee for scrutiny. 
This committee is composed of Senators Pomerene, 
Robinson, Saulsbury, Townsend and LaFollette. 

The Democrats in Congress regard the commissioners 
as satisfactory, and as they have the votes necessary for 
confirmation, both in committee and on the floor, it may 
be that Republican opposition to Messrs. Parry and 
Rublee will not be carried to an obstructive extent so 
far as confirmation is concerned. Senator Sherman, of 
Illinois, who is opposed to Mr. Hurley, was the first to 
announce the view that it will not be worth while to 
“tilt at windmills” in an effort to block confirmation. A 
favorable report on the commission is expected from the 
committee daily. 


New York Commission on Underwriters’ Approval 
of Installation 


An electric corporation may not arbitrarily cut off 
energy from a consumer without evidence that the 
consumer’s wiring is unsafe, and merély because the 
consumer refuses to furnish affirmative evidence of con- 
tinued safety in the form of a certificate from a par- 
ticularly designated unofficial organization like the 
Underwriters’ association, according to an order of the 
New York Public Service Commission, Second District. 
The commission says that it is doubtless the right and 
probably the duty of an electric corporation in the in- 
terest of public safety to satisfy itself that a private 
electric installation is safe before it supplies energy 
thereto and to impose regulations for its continued 
safety. In the particular case under consideration the 
commission indicates that the company has gone too far 
and orders the service supplied as previously. 

The complaint was brought by Mr. Brenton M. Ryder, 
proprietor of a hotel at Richmondville, Schoharie 
County, against the Great Bear Light & Power Com- 
pany. The company had been supplying the hotel with 
energy for a number of years when, in December, it 
sent a letter informing its patrons that “the high courts 
have recently handed down decisions against some of 
the large electric-light companies which had furnished 
energy to consumers without Underwriters’ inspection 
permits, holding them responsible for fires which had 


been traced to electric wires from improper installa- 
tion.” The letter requested customers to secure these 
permits from the secretary of the Underwriters in 
Schenectady, but Mr. Ryder refused to do this himself, 
claiming that the company had been supplying him right 
along and saying that he refused to be “grafted on.” 
He did not, however, refuse to allow the company’s 
representatives to inspect his wiring. By ordering the 
service restored the commission refuses to make the 
company place the burden of proof of the safety of his 
installation, where the installation has proved safe 
through actual usage, on the customer. 


Transportation Arrangements for N. E. L. A. 
Convention 


Arrangements have practically been completed with 
the various railroads, hotels and others concerned in the 
operation of the special trains to San Francisco and the 
care of the party in connection with the National Elec- 
tric Light Association convention June 7 to 11. Two of 
the special trains will go to San Francisco over the 
Southern roads. Plans have been perfected for the en- 
trance and stay of two days in the Yosemite Valley, 
California. Most of those who visit this national park 
prefer to sleep in the various tent cities. The tents have 
hard-wood floors and are electrically lighted. 

A special train on account of the convention will be 
run from Los Angeles and southern California points. 
Central-station companies of Los Angeles and other 
cities in southern California and the Jovian Electrical 
League of Los Angeles are interested in this train. 

The transportation committee advises all who plan to 
attend the convention to communicate at once with the 
hotel committee in order to secure the necessary ac- 
commodations for the stay in San Francisco. 


Opportunity for Electric Vehicles in Mail Service 


The Post Office Department has prepared advertise- 
ments inviting proposals for the service of carrying the 
mails in regulation screen wagons and for the service 
of furnishing the equipments for carrying the mails in 
cities and towns in the States of Ohio, Indiana, Illinois, 
Michigan, Wisconsin, Minnesota, Iowa and Missouri, 
from July 1, 1915, to June 30, 1919. Proposals will be 
received by the Second Assistant Postmaster General, 
Washington, until 4:30 p. m. April 16, and decisions will 
be announced on or before May 3. 

Requirements are for regulation screen-wagon, mail- 
messenger, transfer and mail-station service between 
the post offices and railroad stations, terminal railway 
post offices, steamboat landings, mail stations, points of 
exchange with electric or cable cars, etc., and for screen- 
wagon, city-delivery and collection service. It is an- 
nounced that proposals to perform service on any of the 
routes named in the advertisements in automobiles of 
such style and construction as may be acceptable to the 
Second Assistant Postmaster General, instead of in 
wagons drawn by horses, will be received. Each pro- 
posal must be accompanied with a statement giving a 
description of the motor vehicle it is proposed to use, 
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with the horse-power of the engine and the speed per 
hour that will be made. In the event of the proposal for 
automobile service being accepted, the department re- 
serves the right to rearrange schedules and to change 
the running time so as to provide schedules better 


CITIES REQUIRING AUTOMOBILES FOR MAIL SERVICE 


Screen Wagon ; ae ane 
ELIVERY 
City — = 


{ | | 
1,000 1,500 2,000'3,000 4,000 6,000) 750 |1,000 1,500 2,000 
Ib. lb. m. | me | Be Ib. | Ib. Ib. lb. lb. 


Akron, Ohio... . 24. 

Cincinnati, Ohio. . 74 e , saa , 2 
Cleveland, Ohio bea Reet valew ; l: 
Columbus, Ohio. . . a i ; : 1 
Dayton, Ohio. . > ee ee 


Hamilton, Ohio 2 

Sandusky, Ohio sae 2 : 1 
Springfield, Ohio eoikl Cava ie Seen } 1 
Toledo, Ohio 8 a 4 : | 9g 
Warren, Ohio ; 4 
Youngstown, Ohio fui ; ‘ 4 
Zanesville, Ohio 1 
Evansville, Ind ; 2 
Indianapolis, Ind ; 3-E 5-G 
Marion, Ind 1 

South Bend, Ind ; 1 1 ‘ 1 
Terre Haute, Ind 1 ; 1 | 
Bloomington, Il 2 1 


Cairo, Ill ona 3 
Chicago, Ill 


Danville, Ill 
Decatur, Ill 
Dixon, Il 
Elgin, Ul 
Freeport, Ill 


to 
o.9 


50 30 : 


Galesburg, Ill 
Kankakee, Ill 
Peoria, Ill... 
Quincy, l.... 
Rockford, Ill 


Springfield, Il] 2 
Bay City, Mich 1 
Detroit, Mich 

Grand Rapids, Mich 2 
Saginaw, Mich yo F 1 


La Crosse, Wis 1 
Madis on, Wis 1 
Menasha, Wis 3 
Milwaukee, Wis g 9 8 
Racine, Wis 3 


Minneapolis, Minn 6 2 
St. Paul, Minn 

Burlington, Ia 1 1 
Cedar Rapids, la 1 2 
Davenport, Ia ; 1 


Des Moines, la : 
Dubuque, la 
Keokuk, Ia I 
Ottumwa, Ia 
Waterloo, la l 


thom to 


Kansas City, Mo ) 1 

St. Joseph, Mo 2 

St. Louis, Mo 5 2 11 12 

Boston, Mass ; 14 : 

New York, N. Y.... 30 
Totals rr 35 24 47 40 55 31 41 73 24 30 


*288 horse wagons. 


adapted to the more expeditious mode of transportation. 

Cities in which automobiles are specifically asked for 
are given in the accompanying table, together with the 
carrying capacity of the vehicles required. No particu- 
lar type of automobile is specified. 


Commercial Electric Truck Operating Costs 


Operating costs of several typical electric commercial 
wagons were presented before the Chicago Section of 
the Electric Vehicle Association, Feb. 23, by Mr. R. 
Macrae, vehicle engineer for the Commonwealth Edison 
Company. 

Among the trucks cited was a 1000-lb. car which is 
operated 8 miles to 15 miles per day in towel-delivery 
service. The Edison cells with which the car is equipped 
were charged only every other day during October, 1914, 
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and in the thirty days of that month consumed 149 
kw-hr. At 5 cents per kw-hr., the energy charge for the 
month amounted to $7.45, while the storage charge was 
$18, making the entire garage cost of this vehicle only 
$25.45 for the month. 

A 2-ton truck in the same garage is used for the 
delivery of fish by a wholesale dealer in foodstuffs. Dur- 
ing October, 1914, this truck ran 500 miles, was charged 
daily, and was washed seven times. The garage bill 
was rendered as follows: 


CR NE he A ee on as ae ke wane oO ae aha eh anes weet $22.00 
AGE MOE: GED COMM 6a sis hadeicacenekivc didn weniweney cues eee 
FORE SAM ais.c cre diewdvescacnnens Hess Kewanee eee wal 0.35 

EON oiis'a ose eg aie ed 6 ale Ae a eee Reece we we Oe oe $44.95 


A 3000-lb. truck used for parcel delivery ran 1226 
miles during a recent winter month. Heavy snow and 
long runs during the last week of the month required 
noon boosting charges on several days. The energy con- 
sumption for the month was 794 kw-hr., which, at 5 
cents per kw-hr., represented an energy cost of $39.70. 
Added to this was the storage item of $25 (including 
the cost of daily washings), making the total garage 
costs for the month $64.70. 


Standardization of Plugs and Receptacles 


As previously announced in the ELECTRICAL WORLD, 
there will be a meeting of manufacturers of plugs and 
receptacles at the N. E. L.. A. headquarters, New York 
City, at 10 a. m. on March 4, to continue the discussion 
of plug and receptacle standardization inaugurated at 
a similar meeting on Feb. 15 and reported in the 
ELECTRICAL WORLD of Feb. 20, page 501. In a recent 
statement to a representative of the ELECTRICAL WORLD 
in reference to these meetings, Mr. R. S. Hale, who has 





VARIOUS TYPES OF 


PLUGS AND RECEPTACLES 


served as chairman in view of his heading the N. E. L. A. 
committee on the wiring of existing buildings, said that 
if these meetings can determine some standard of in- 
terchangeability of angle-pull types on the one hand and 
straight-pull types on the other, so that each cap of any 
manufacturer’s angle-pull separable plug may fit any 
other angle-pull base part and each cap of any manufac- 
turer’s straight-pull separable plug may fit any other 
straight-pull base part, and particularly if this shall 
include changes so as to provide for polarity, then the 
object of the National Electric Light Association will 
be attained as nearly as possible until the industry shall 
be ready to give up either the angle-pull or straight-pull 
types. 

All that the association now desires to accomplish, in 
brief, is such interconnectability that the purchaser of 
a flatiron or portable lamp or similar device for use on 
a lighting circuit by means of a cord and plug shall find 
he can use his purchase all through his house without 
having to get another plug. There is a feeling among 
some of the central stations that the committee on the 
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wiring of existing buildings ought to have accomplished 
more toward standardization, and while the committee 
recognizes the patent and commercial difficulties, it feels 
that there is serious danger that some of the central 
stations may get together independently of the com- 
mittee and standardize on some particular type of plug 
and receptacle without regard to patents or other con- 
siderations. In addition to the manufacturers who have 
been represented at the previous conference, all others 
will be welcome who do now, or who intend to, manu- 
facture either of these types or any types which should 
be considered. 

To illustrate the lack of interchangeability of many 
plugs and receptacles, the accompanying halftone has 
been prepared by the ELECTRICAL WORLD, covering 
thirty-two thoroughly modern equipments in seventeen 
groups. In examining this illustration it should be 
borne in mind that the designers of the individual plugs 
and receptacles aimed to meet a particular service re- 
quirement in each case, and that the capacity and to 
some degree the adaptability of the fittings shown vary 
in relation to different conditions of installation. 
Nevertheless, the importance of standardization is 
clearly evident. The equipment shown is as follows, the 
name of the manufacturer being given in each case: 

No. 1- 

No. 2 

No. 3 

No. 4- 

No. 5 
No. 6- 


Edison base, flush receptacle Trumbull. 
Plug and receptacle, 10 amp—Hubbell. 
Flush receptacle and plug, 10 amp, 250 volts 
Plug and receptacle, 660 watts 
Plug and receptacle, flush type 
Plug and amp 
No. 7—Plug and receptacle, 10 amp 
No. 8—Receptacle and plug, 
ing Company. 
No. 9—Plug and receptacle 
No. 10 
No. 11 
No. 12 
No. 13 
ing. 
No. 14—Plug and receptacle 
Nos. 15, 16, 17 
pany. 


Hubbell. 

Federal. 

Hart & Hegeman. 
Metropolitan. 
Metropolitan. 
-Hart 


receptacle, 15 


“Diamond H” Manufactur- 
Manhattan. 
Plug and receptacle, flush type 
—Adapter plug, with Edison base—Manhattan. 

Flush plug and receptacle—Chelten. 

Plug and receptacle, 660 watts—National Metal Mould- 


Manhattan. 


Arrow Electric Company. 


Plugs and receptacles—General Electric Com- 


Increase in Alternating-Current Service in New 
York 


In an address made to the employees of the company 
recently, Mr. J. F. Becker, general sales agent the 
United Electric Light & Power Company of New York, 
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rent of the New York Edison Company, although the 
company is without competition in the Washington 
Heights section of the borough. That section of the 
borough is made up almost exclusively of apartment 
houses and stores. 

Fig. 1 shows the actual new business signed up by 











50- WATT EQUIVALENTS, THOUSANDS 
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FIG. 1—OUTPUT IN 1913 AND 1914 COMPARED BY MONTHS 


the sales department in 1913 and 1914. The new busi- 
ness secured during the past five years is shown in Fig. 
2, where the increased activities of 1914 are readily 
apparent. Fig. 3, which gives the total kw-hr. sold 
during the past five years, shows an abnormal increase 
from 45,000,000 kw-hr. to 107,000,000 kw-hr. during 
the past year. This increase however was not alto- 
gether attributable to the efforts of the sales depart- 
ment since it includes also the high-tension energy sold 
to a number of lighting companies in the vicinity of 
Manhattan, which load was taken on after the starting 
of the company’s 201st Street generating station. The 
total increase for commercial purposes only was ap- 
proximately 11 per cent. The revenue from energy for 
1914 was approximately $3,750,000. 

The company maintains an appliance bureau where 
devices are sold for profit, and last year the sales in- 
creased 81 per cent as compared with 1913, with an in- 
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FIG. 2—GROWTH IN 50-WATT EQUIVALENTS 


showed the splendid increase in business secured by 
that company during 1914 over 1913 despite the fact 
that New York with its immense exporting houses 
probably suffered worse than other cities in the busi- 
ness depression due to the breaking out of hostilities 
between the great nations of Europe. It should be 
pointed out that the United Electric Light & Power 
Company distributes alternating current in the bor- 
ough of Manhattan in competition with the direct cur- 
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FIG. 3—GROWTH IN OUTPUT 





FIG. 4—GROWTH IN INCOME 


crease in selling price of approximately 127 per cent. 
Special sales campaigns are carried on from time to 
time with special advertising literature for the pur- 
pose. The co-operation of electrical dealers and con- 
tractors is also secured on these sales, the company 
placing the articles to be sold with the contractors and 
dealers at a price sufficient for them to make a sub- 
stantial profit for handling, selling and distributing. 
Over 1200 irons were thus sold in a single campaign. 
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Pacific Gas & Electric Company Valuation Methods 


Speaking before the Worcester (Mass.) Polytechnic 
Institute branch of the American Institute of Electrical 
Engineers on Feb. 19, Mr. George H. Throop, of the J. 
G. White Engineering Corporation, New York, described 
a complete appraisal of the Pacific Gas & Electric Com- 
pany of California. In anticipation of the public utili- 
ties act of 1912, the company engaged the White or- 
ganization to value its property in order to give it suffi- 
cient data to justify its rates in any rate hearing 
before the new commission, to facilitate additional 
financing, and to check the assessed values of property 
for taxation. 

At the time of appraisal the outstanding securities 
totalled about $100,000,000. Operations covered thirty 
counties, representing an area of 37,950 sq. miles, in- 
cluding 212 municipalities with a total population of 
over 1,100,000. Electrical energy was furnished in 205 
of these places, gas in fifty-five, water in nineteen, and 
street-railway service in one, while water was supplied 
for several irrigation systems. The company operated 
1320 miles of high-tension line, mostly at 60,000 volts, 
and energy was generated in nine hydroelectric plants 


with a combined rating of 68,030 kw, exclusive of the - 


old Rome and Auburn generating stations. There were 
also four steam plants with a total rating of 69,700 
kw, 135 substations with 245,000 kw total rating, and 
1850 miles of gas mains, 124 miles of high-pressure gas 
pipe, and in the six larger cities over 410 miles of under- 
ground cable. In the electrical distribution systems 
were 71,500 poles, or over 1500 miles of pole line, and 
there were 638 miles of pole line between towns and in 
country districts supplying power for irrigation pump- 
ing, gold dredging, etc. The street railway, that of 
Sacramento, operated about 35 miles of track. 

The valuation was started in April, 1911. About a 
month was spent in making forms, obtaining data and 
maps and getting an organization together. The field 
inventory was begun in the last week of May and com- 
pleted early in the following September. The work of 
arranging and tabulating the field inventory data and 
of determining material and labor unit costs was carried 
on contemporaneously with the field work. After the 
latter was completed the organization finished the com- 
putation of quantities, applied unit costs and tabulated 
results. The valuation was completed in July, 1912. It 
was segregated by counties and municipal divisions and 
subdivided according to the company’s system of ac- 
counts. 

The work was divided into four departments—hy- 
draulic, steam power, gas and water works, and electric 
and street railway. It was in general charge of Mr. 
T. C. Gillespie, and the departments were headed re- 
spectively by Messrs. Rhodes, Gay, Broadnax and 
Throop, of the White organization. The assistants in- 
cluded engineers, recent graduates from Stanford Uni- 
versity, and some undergraduates. From forty to sixty 
men were engaged. 

The hydraulic department worked in four parties, two 
on power plants and headworks and two on flumes and 
ditches. Each party was in charge of an experienced 
engineer. One party was sufficient for the inventory of 
steam plants. The inventory of gas and municipal water 
systems was taken by two parties—one for gas works 
and buildings and one for mains and distributing sys- 
tems. In the electrical department two men made the 
inventory of all substations and electrical equipment of 
generating plants. Two men inventoried the transmis- 
sion lines, and ten to twelve men, divided into two par- 
ties, made the inventory of the distribution system. Ap- 
praisals of real estate were made by local firms and 
checked with recent sales and the company’s records. 
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Each man was given a complete set of detailed type- 
written instructions and sets of forms for the inventory. 
All members of the field parties mailed to the San Fran- 
cisco office daily time cards, and the chief of each party 
kept the main office advised as to progress. Thus it 
was possible to determine whether the work was on 
schedule time. 

Each building was measured and complete bills of ma- 
terials were drawn off. Sketches of each were made in 
the field on quadrilateral ruled paper to scales of from 
10 ft. to 20 ft. per inch. A light, jointed bamboo rod 
was used for vertical measurements and other measure- 
ments were made with tape and rule. The sketches gave 
plan, elevation and cross-section and showed the con- 
struction in considerable detail, but only main dimen- 
sions were shown and no attempt was made to mark 
such details as size and number of joists, rafters, roof 
trusses, etc. After the sketches were completed one 
man would measure and call off the material and a 
second man would list it, with the sketches before him, 
noting the length. The men became adept, and the time 
required to make sketches did not exceed that required 
to check up blueprints and make corrections due to 
changes in plans. 

In the inventory of gas mains recourse had to be had 
to the company’s records, which were checked against 
each other. All mains and services were plotted on large- 
scale maps and were checked with work orders as far 
as possible, and then gas consumers, as determined from 
meter readers’ books, were plotted on the maps. 

For the inventory of power-station and substation 
equipment loose-leaf binders were provided. In the 
front were general instructions. Equipment was classi- 
fied under generators, motor-generators, transformers, 
ete. On the back of each section sheet were typewritten 
the items for notation and an example. After inventory 
the sheets could be assembled in proper order. 

In the inventory of overhead lines each man was ac- 
companied by a lineman familiar with the district who 
climbed poles when necessary to ascertain sizes of wire, 
rating of transformers, etc. On a map drawn to a 
scale of 200 ft. to 1 in. each pole was numbered. On 
the inventory sheet the corresponding number was 
marked in the first column, and the size of pole, num- 
ber and size of guys, cross-arms, insulators, wire in- 
sulators, transformers, etc., were stated. The forms 
were ruled in forty-three vertical columns with appro- 
priate headings. Forms for miscellaneous data, such as 
platforms for carrying large transformers, were car- 
ried in a separate holder or loose-leaf binder. 

The name of the town was written at the top of each 
sheet, with the initials of the man making the inventory 
and the date. A book number was assigned to each town 
or district, and all sheets were numbered accordingly. 
These sheets were assembled and bound, forming a per- 
manent record. The totals at the bottom of the page 
were transferred to summary sheets and the grand totals 
transferred to the valuation sheets. Similar forms were 
used in the inventory of transmission lines. On dis- 
tribution lines the men averaged about 200 poles a day 
each, and on transmission lines about 8 to 10 miles a 
day, except in mountainous country, where it was some- 
times necessary to make a detour. The record for a 
day’s work was 30 miles of transmission line, the dis- 
tribution system of a town of 200 inhabitants, and the 
substation equipment. The 30 miles were covered on a 
motorcycle and the poles registered by a hand counter. 

Unit labor costs were worked up from construction 
records. Unit material costs were obtained from records 
and by means of quotations from manufacturers. Trans- 
continental and local freight rates were tabulated for all 
commodities, and the cost of hauling, which was a con- 
siderable item in hydroelectric construction, was also 
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worked up. Present prices of material and labor were 
adopted, except for copper and cast-iron pipe, where the 
average for the five previous years was used. To the 
cost of material and labor overhead charges to cover 
administration, interest and taxes during construction, 
engineering and supervision, contingencies, liability in- 
surance, loss and breakage of tools and omissions and 
errors in inventory were added. The overhead charges 
were applied to each item, and ranged from 15 to 28 
per cent, depending upon the class of material or con- 
struction. The unit costs were sufficient to provide for 
a fair proportion of piecemeal construction, or for con- 
tractor’s profit on extensive construction work, such as 
hydraulic developments. An allowance of 4 per cent on 
cost of material was added to cover storeroom expenses. 
This was obtained from the company’s records for sev- 
eral years. 

The valuation was segregated according to the com- 
pany classification of accounts, which followed closely 
the classifications of the Wisconsin and New York com- 
missions, modified to suit California conditions. This 
enabled the company to determine interest and de- 
preciation charges on costs of power at the generating- 
station switchboard, of transmission to local substa- 
tions, and of distribution to consumers’ meters. 


Interest on Cleveland Municipal Plant Bonds 

When asked regarding a newspaper statement said 
to be from the report of a state examiner to the effect 
that no provision had been made for paying interest 
charges on the bonds of the municipal light plant at 
Cleveland, Ohio, Commissioner of Light and Heat F. 
W. Ballard stated that he would issue a bulletin within 
two or three weeks that will cover these criticisms fully 
and explain the plans that are in hand. He said, how- 
ever, that he could not give out any of the matter to be 
used in advance. 

The newspaper stated that the sinking-fund commis- 
sion had already paid $100,000 out of the general tax 
fund to meet the interest on $2,500,000 of the bonds. 


Promoting National Electrical Week 


Much publicity has been given by daily newspapers 
throughout the country to the plan for a “national elec- 
trical week” which the Society for Electrical Develcp- 
ment is prome’’~*. Following the meeting of the direc- 
tors of th: Feb. 17, which was mentioned 
in the Eni IRLD of Feb. 20, accounts of the 
plans were . y the national press associations to 
daily newspapers in all sections of the country. The 
suggestion that National Electrical Week be regarded 
as a prosperity week attracted the attention of news- 
papers, and widespread approval was given to the idea. 
Articles 1500 words in length were telegraphed from 
New York by special correspondents for out-of-town 
newspapers, and the news was given prominent space 
in the large daily papers everywhere. 

More detailed plans for promotion of the movement 
are under consideration by the Society for Electrical 
Development. The co-operation of national electrical 
associations will, it is expected, be a great factor in the 
success of the plans. The society has received a letter 
from the International Association of Display Men 
promising support and co-operation. ‘This association 
is composed of men who have charge of displays in 
windows of stores in all sections of the country, and 
their co-operation assures desirable window displays of 
electrical appliances. 


“Prosperity week,” as conceived by the Society for 
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Electrical Development, has been brought to the atten- 
tion of President Wilson. It is the idea of the Presi- 
dent that such a move would be desirable, and that 
prosperity ought not only to be proclaimed for a week 
but that the electrical industry should bring about a 
full year of it. 


Meeting of N. E. L. A. Wiring Committee 


Plans have been perfected for the meeting of the 
N. E. L. A. committee on the wiring of existing build- 
ings, which will be held at the Edison Service Build- 
ings, 1165 Massachusetts Avenue, Boston, Mass., on 
March 5, at 10 a. m. The program includes considera- 
tion of a report from Chairman R. S. Hale on plugs and 
receptacles, based upon the meetings of manufacturers 
in New York on Feb. 15 and March 4; the presentation 
by Mr. H. E. Eisenmenger, Cleveland, Ohio, of a study 
of present costs of wiring; a discussion of the condition 
of affairs relative’ to the wiring handbook and Cush- 
ing’s Manual; consideration of bare concentric wire, of 
increasing the permissible size of fuses on branch cir- 
cuits to 15 amp, of the standardization of size, type and 
marking of fuse holders for branch circuits, and of the 
standardization of screw threads for lamp bases; dis- 
cussion of changes in the National Electrical Code to be 
considered at the March meeting of the Underwriters, 
and consideration of whether it will help or discourage 
development if, on the one hand, the manufacturers of 
fittings for bare concentric wire agree immediately on 
standard dimensions for the fittings, or if, on the other 
hand, each is left free to work out the best sizes, while 
standardization is deferred until experience shows which 
is best. 


BARE CONCENTRIC WIRE 


Mr. R. S. Hale Shows the Advantages of the Wire and the 
Opportunities It Offers of Increasing the Business 
of the Manufacturer, Lighting Company 
and Contractor 

At a meeting of the Kilowatt Club of Brooklyn, -N. Y., 
on Feb. 25, Mr. R. S. Hale, of Boston, Mass., chairman 
of the N. E. L. A. committee on the wiring of existing 
buildings, presented a paper on bare concentric wiring, 
discussing the movement toward the use of this new 
type of equipment along broad general lines. The 
author pointed out that there are almost the classic 
fifty-seven varieties of the new wire, suited to varied 
conditions. Although many varieties have been de- 
veloped, there is no doubt that American genius will 
produce further improvements beyond anything that has 
yet been accomplished, provided that the industry shall 
have a reasonable chance to experiment with the ma- 
terial. 

It is not intended to seek a change in the National 
Electrical Code itself next month, but to provide for 
acquiring experience under the proper conditions. It is 
“up to” the contractors, or at least to some of the cen- 
tral stations, to let the manufacturers know that it is 
proposed to keep America at the front, and it will then 
be the duty of the manufacturers to make enough wire 
and fittings to equip buildings and provide real field 
experience. The movement is not one for cheap wiring 
except in the sense that electricity is getting to be a 
cheaper light than gas, candles and pine knots. It is 
really a movement for more wiring, and just as the far- 
mer tries to make two blades of grass grow where only 
one grew before, so the sponsors of concentric wiring 
hope to make five outlets grow for each one now supplied. 
It is believed that the movement will result in a great 
deal more work for the wireman than ever before. 
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Small Number of Dwellings Wired 


Mr. Hale reviewed the history of the movement for 
lower-cost wiring, describing the installations successful 
in Europe as investigated by Messrs. S. E. Doane, E. 
W. Lloyd and himself, and pointing out the relatively 
small development in this country along the lines of 
electrical service in old buildings. In New York City 
less than 10 per cent of the residences and apartments, 
with the exception of expensive elevator apartments, 
have electric service; in Chicago less than 16 per cent 
of the single dwellings and only about one-third of the 
apartments have service, and in Boston it is estimated 
that there are 160,000 unwired houses and apartments, 
and these are being equipped at the rate of only 3000 
per year at present. He discussed the successful rise 
of the unit price system in house wiring, through agree- 
ment between the central station and wiring contractors, 
on the basis that such prices shall neither be so high as 
to check business nor so low as not to give a fair profit 
to the wiring contractor after allowing for any saving 
he may make in selling expense and bad debts. 

In certain European cities, notably Strassburg and 
Milan, the development of central-station customers ex- 
ceeds that of Brooklyn, though with less than one-third 
the population. Gas is even lower than in America, 60 
cents to 70 cents per 1000 ft., and electricity is higher. 
In Strassburg it is practically 10 cents, and the customer 
has in addition to pay for all his lamps and meet a 
government tax on each lamp, and further has to pay 
meter rent, which would make the net rate roughly 100 
per cent higher for the small consumer than here. In 
these cities the class of people that live on wages of $10 
and even $5 a week use electricity as customers of the 
central stations. Mr. Hale outlined the use of bare con- 
centric wiring in these cities and pointed out that even 
insurance companies abroad are wiring their offices with 
this type of equipment. On account of the numerous 
varieties, it was thought best not to ask to have the 
National Electrical Code changed so as to let all these 
systems into this country, but instead to get at least one 
manufacturer to present one of the systems to the Un- 
derwriters here to be tried. The work of the General 
Electric Company in experimentally studying the bare 
concentric system has been particularly helpful. As a 
result of recent work along these lines, it has been 
decided to offer the new section of the proposed wiring 
rules as an experimental code by which actual field ex- 
perience can be attained under proper supervision and 
reports. 

The new wire will undoubtedly be a severe blow to 
both wood and metal molding, since it can be used in 
nearly all cases where molding is now employed and will, 
in the estimation of Mr. Hale, be much cheaper, safer 
and less conspicuous. The investment in tools and plant 
for making wood molding is not important, at least as 
regards molding for electric wires, while the metal- 
molding manufacturers will probably find that many of 
their fittings can be used for the new wire with but 
slight changes and that their factories, many of their 
tools and their organization can be used for making and 
selling new wire without great expense for the change- 
over. It is not believed by the author that the new wire 
will interfere with the sale of conduit, which is exten- 
sively used abroad and is more applicable than bare con- 
centric wire to new buildings. The field for the new 
wire will be almost exclusively in buildings that would 
not be wired at all if conduit were obligatory and will 
give an impetus to the industry as a whole which will 
lead to the use of more conduit than ever. Other manu- 
facturers are taking up the matter with interest, and the 
adaptability of the wire to existing fittings renders it 
likely that before long the less expensive fittings that 
the new system makes possible will be developed and 
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made available. Tentative specifications and prices have 
already been made by a prospective manufacturer of 
bare concentric wire to be placed on the market in com- 
petition with existing equipment. 

Restrict Use to Branch Circuits 

After describing the main features of bare concentric 
wire, Mr. Hale suggested that for a time the new wire 
will be used only for branch and tap circuits, but in time 
it may be used elsewhere. It will probably not be used 
in new buildings for some time, but only in old buildings 
where open cleat wiring is not desirable and where the 
cost of concealed wiring is prohibitive. It looks now as 
though the cost of the wire itself would be about the 
same per circuit foot as the present code wire, and much 
less than the cost of concealed work or molding. To the 
extent that the present fittings are used their cost will 
be the same, or possibly a shade more, on account of 
certain very cheap cross-overs or connectors to be used 
for making joints, but the new system holds possibilities 
in the way of improved design. It is possible that later 
the new wire will be installed in conduit with a slight 
reduction in the amount of labor and increase in safety. 
The new wire can be used only on grounded systems, and 
any old-fashioned central station or isolated plant that 
has not one side or the neutral grounded cannot use it. 
However, since any such plant, if of less than 150 volts, 
is breaking the insurance rules anyway, this is not a 
serious handicap to the spread of the new wire. 

The new wire will be used, largely for exposed work, 
running the inconspicuous wires along the surface of 
the walls, in the corners next to picture molding, etc., 
but ultimately it is likely to be used for concealed work. 
One method used abroad is to cut a narrow channel in the 
plaster for the wire and then to paper over it, and while 
there might be a possibility of corrosion, no reports of 
this have as yet been received. The new wire will in- 
volve distinctly more care in installation than the pres- 
ent methods and will therefore be confined to compara- 
tively expert workmen who will possibly command 
higher wages per day than men who can use only the 
present methods, although they will work so much 
faster that the cost per outlet should be less. There is 
no question that the janitor, chauffeur and schoolboy 
who now feel warranted in twisting two wires together 
to form a joint will find themselves “stumped” by the 
new wire until they have received some instructions. 
One reason why more expert workmen will be needed 
is that great care must be given to the polarity so that 
the wire that carries potential shall not be exposed in 
any case. The result will be that it will be almost im- 
possible to get even a 110-volt shock and almost impos- 
sible to get any connection on the potential-carrying 
wire except a dead short-circuit that will blow the fuse 
at once. 

Various Types of Concentric Wire 


There are at least three types of concentric, bare 
wire. All have a copper core which may be solid or 
stranded, then insulation, which usually has some rub- 
ber and may have braid and also paper or cambric. The 
return wire may be a water-tight tube or sheath, or 
may have a water-tight seam or be braided with fine 
wires. The smooth water-tight sheath is simplest as 
regards connections and also is best for moist places or 
the lighting around oily machinery. For boiler rooms 
and other hot places the insulation can be of asbestos, 
and for dry places the non-water-tight construction is 
probably just as good and cheaper. Almost any Amer- 
ican fitting can be used with some arrangement for a 
cross-over or connection between the outside conductor 
at joints or connections, which is very simple where 
soft solder is used. Hard solder requires so much heat 
that it injures the rubber insulation and is forbidden in 





the experimental rules. The new construction will do 
away with the need for insulating joints on gas fixtures, 
previous to doing away with the need of gas fixtures 
themselves. While there will always be use for conduit, 
as regards old houses, wiremen would rather get five 
jobs at $30 than one at $45, manufacturers would 
rather make more wire and fittings, and central sta- 
tions would rather serve every house on a street than 
merely take the new houses and wait for the older ones 
to be rebuilt. The new system is by no means for cheap 
houses only, but should also have a future in good 
residences. 


Financing of Commonwealth Edison Company 


In the annual report of the Commonwealth Edison 
Company of Chicago covering the year 1914 the large 
increase in operating revenue is attributed mainly to 
the additional elevated and surface electric-railway 
business, the acquisition of companies served previously 
by the Cosmopolitan Electric Company, and to an ex- 
ceptional increase of about 40,000 other customers, 
although in the depression of the latter part of last 
year many customers used less energy than under nor- 
mal conditions. The profit from increased business 
was offset largely by reductions in rates. The reduc- 
tions for retail customers during the year amounted to 
approximately $775,000. The reduction in motor-serv- 
ice rates to large consumers amounted approximately to 
$90,000. 

The company issued during the year $7,000,000 of 
one-year 5 per cent notes. When the voluntary asso- 
ciation known as the Chicago Elevated Railways Col- 
lateral Trust was formed in 1911 as a step in unifica- 
tion of the elevated railways and eventual amalgamation 
with the surface electric railways, the company had the 
alternative of making a conditional guarantee of sub- 
stantially $6,000,000 to facilitate the necessary financ- 
ing, or of seeing some other and possibly competing 
organization make such a guarantee and thereby ob- 
tain for a long period of years, probably, the entire 
business of supplying the local elevated and surface 
electric railways with electrical energy. The menacing 
risk of a possible competitor starting business with 
the railways as customers, taking electrical energy 
equivalent to all of the rest of the company’s output at 
that time, had long been foreseen and understood. It 
appeared that the aggregate business which could be 
secured from the railways in consequence of the guar- 
antee and under long-term contracts promised to be 
about $100,000,000, that the guaranteed amount would 
have to be paid only in case there should be no amalga- 
mation of the elevated and surface electric railways 
before July 1, 1914, and that the company would re- 
ceive, in addition to the business, common participating 
shares of the association equal to nearly one-half of the 
preferred and common shares to be issued. It was 
decided to make the conditional guarantee and, as the 
amalgamation was not perfected, payment became ob- 
ligatory on July 1, 1914. The company agreed to take 
at par an amount of a proposed issue of ten-year 6 per 
cent debentures of the association sufficient to make its 
entire investment $7,000,000. The company issued its 
notes secured by pledge of its 200,996.814 common 
participation shares of the association and its $1,270,- 
000 of association debentures. The business expected 
to come directly from the contract with the elevated 
and surface electric railway companies now seems likely 
to amount to not less than $125,000,000. 

“The great volume of this business,” the report adds, 
“will permit the company to obtain a reasonable profit 
which it could not have enjoyed without the business, 
and it will enable the company to furnish the electrical 
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power at rates which cannot fairly be questioned, thus 
justifying the burden assumed as a means of procuring 
the business. The contract rates are mutually satis- 
factory to all the companies concerned, and have, to- 
gether with the contract provisions, been approved by 
disinterested engineering experts of high standing to 
whom they were submitted.” 


Cleveland Energy for Railway Operation 


During 1914 the Cleveland Railway Company pur- 
chased from the Cleveland Electric Illuminating Com- 
pany more than 40 per cent of the electrical energy used 
in operation of the road. The railway company gen- 
erated in its power plants 70,364,626 kw-hr. and pur- 
chased from the illuminating company 49,984,590 kw-hr. 
The cost of energy purchased by the railway in the year 
was $359,470, which indicates an average rate therefore 
of 7.19 mills per kw-hr. 

Exhaust steam is sold by the railway company to the 
Cleveland Salt Company under a contract which will 
expire on July 1. It is recommended by the electrical 
engineer of the railway that the steam be utilized in 
operation of a 4000-kw steam turbine generator. It is 
estimated that the expenditure of $200,000 for this pur- 
pose would return about 36 per cent on the investment— 
much in excess of the amount received from.the salt 
company. The recommendation will be discussed with 
the city street railroad commission, and any proposition 
from the salt company will also be considered. 


New York Telephone Valuation 


Testifying before the legislative committee which is 
investigating New York Telephone Company rates, Mr. 
H. P. Gillette, a member of the appraisal committee of 
the company, submitted a statement showing that the 
valuation of the physical property of the company in 
New York City is $99,925,934. This is based on repro- 
duction cost as of June 30, 1914, and is as follows: 
Telephone plant as per revised tax record, $73,889,- 
507; plant in service but bills not rendered to tele- 
phone company, $300,000; liability insurance, $621,000; 
telephone directories, library, working records, etc., 
$773,068; working cash capital, $3,000,000; total, $78,- 
583,575; overhead charges (executive, administration, 
engineering, interest, taxes, etc.), $14,785,000; contin- 
gencies and omissions, $3,694,475; training operators, 
$678,340; selling service, $2,184,544; total in Greater 
New York, exclusive of non-physical values and of the 
Empire City Subway Company, $99,925,934. 

As this total compares with $65,000,000 given by 
Prof. Edward W. Bemis, the committee recalled Pro- 
fessor Bemis, who said that his figures were based on 
actual costs of the various items in the property, many 
of which were acquired when both labor and materials 
were much cheaper than at present. Professor Bemis 
declared that the plant was built up piecemeal, which 
would reduce the overhead charges considerably, and 
expressed the opinion that a corporation enjoying a 
monopoly of the streets is entitled to a fair return on 
the actual investment rather than on a hypothetical in- 
vestment. He also said that the conclusions of Mr. 
Gillette are the preliminary estimate of a work not yet 
completed and include much property in course of con- 
struction. 

At a continued hearing before the Public Service 
Commission, Second District, President Union N. 
Bethell of the New York Telephone Company testified 
that it is perfectly proper to sell stock to stockhoiders 
at par. Mr. John L. Swayze, counsel for the company, 
discussed the likelihood of a reduction in rates. 
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Miscellaneous News Notes 


Toronto Electrical Show.—An electrical exposition will 
be held in the Arena, Toronto, from April 12 to 17. The 
exhibition will serve to demonstrate to the public the variety 
of uses of electricity in the home and elsewhere. 


Dayton Utilities Fight White Plague——The Dayton (Ohio) 
Power & Light Company and the Dayton Street Railway 
Company will co-operate with the Tuberculosis Society in 
its campaign against the white plague by issuing orders to 
their employees instructing them to report all suspectea 
cases of tuberculosis to the health department. 


Municipal Plant at Madisonville, Ohio, Unprofitable.— 
State Examiner Moses Blau, following an examination of 
the Madisonville (Ohio) electric plant, which is being oper- 
ated by the city of Cincinnati, stated that the cost of oper- 
ation and maintenance, including all factors which should 
properly be taken into account, is considerably greater than 
the revenue derived from the plant, and recommended that 
it be abandoned. Mr. Blau declared that it is necessary 
to spend money every year on the plant in excess of the 
income which it brings in. 


“Buy It Now” Campaign.—A “Buy it now” campaign 
committee has been organized with headquarters at Omaha, 
Neb., to promote immediate purchases of goods. The cam- 
paign was started by the Agricultural Publishers’ Associa- 
tion, publisher of farm papers, but it has grown rapidly 
and is supported by many other organizations. The com- 
mittee in soliciting co-operation quotes the following from 
President Wilson: “If you are going to buy it, buy it now. 
That is a perfectly safe maxim to act upon. It is just as 
safe to buy it now as it ever will be, and if you start buy- 
ing there will be no end to it—and you will be a seller as 
well as a buyer.” 


Storage-Battery Bus Service Extended.—The Union Elec- 
tric Company, which operates both the electric-service and 
electric-railway lines in Dubuque, Ia., has been operating 
two electric passenger buses to outlying districts on a 
twenty-minute schedule since Sept. 7, 1914. So successful 
have been both the operation and the financial returns from 
this line that the company has purchased another truck, a 
duplicate of the first two, and is now maintaining a ten- 
minute schedule over the same route. Mr. E. M. Walker is 
general manager of the operating company. The trucks, 
which are equipped with Edison storage batteries, were 
sold by Mr. A. J. Brechtel, of the General Vehicle Company, 
Long Island City, N. Y. 


Cost of Commercial Electric Vehicle Operation.—In an 
address before the Chicago Section of the Electric Vehicle 
Association, Feb. 23, Mr. R. Macrae, vehicle engineer of the 
Commonwealth Edison Company, Chicago, spoke on “Costs 
of Commercial Electric Vehicle Operation and Methods of 
Cost-Keeping,” describing the results obtained in the Eddy 
garage, corner of Fulton and Halstead Streets, Chicago. 
This garage, which stables commercial trucks exclusively, 
was designed under Mr. Macrae’s direction. The total ab- 
sence of voltmeters on its charging switchboards is one of 
the features of the installation. The garage costs of main- 
taining a commercial car, said Mr. Macrae, vary from $25 
to $75 per month. The speaker emphasized the fallacy of 
the plan of charging a flat monthly sum for caring for 
electric trucks. 


Municipal Ownership Ordinance in Toledo.—An ordinance 
was introduced in the Toledo City Council on Feb. 13 pro- 
viding for the issue of $4,000,000 bonds to acquire the 
light, power, heat and artificial gas properties of the Toledo 
Railways & Light Company, under the provisions of the 
initiated municipal ownership ordinance, passed on Aug. 4, 
1914. The ordinance was prepared by City Solicitor Thurs- 
tin and is similar to the one he introduced some time ago 
relating to the railroad properties of the company. It pro- 
vides for twenty-year 5 per cent bonds and contains pro- 
visions intended to safeguard the city and the bondholders. 
Under this ordinance rates shall be made by the Public 
Utilities Commission of Ohio or any other body that may 
be empowered to look after such duties. However, it fixes 
a maximum of 6 cents per kw-hr. for energy and 65 cents 
per 1000 cu. ft. for artificial gas. It was referred to the 
committee of the whole. 
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Associations and Societies 


Engineering Society of Wisconsin —‘“The Planning of 
Municipal Street-Lighting Systems” was the subject of a 
paper read by Mr. Arthur J. Sweet, of Vaughn, Meyer & 
Sweet, Milwaukee, Wis., before the Engineering Society of 
Wisconsin, at Madison, Wis., Feb. 22. Mr. Sweet’s paper 
was illustrated by slides and models of the new lighting 
system proposed for Milwaukee. 


Minnesota Engineers’ Society.—At the annual meeti:; of 
the Minnesota Society of Surveyors and Engineers, held at 
the Ryan Hotel, St. Paul, Feb. 19, Mr. Harvey Dart, city 
engineer at Owatonna, Minn., described the luminous-arc 
street lighting employed at Owatanna. Mr. J. F. Druar, 
consulting engineer, St. Paul, presented a paper on central 
heating plants for small towns. 


Rejuvenation of New York Jovians.—Ilt is estimated that 
about 100 candidates will be initiated at the rejuvenation 
of the Jovian Order to be held on March 3 at the Martinique 
Hotel, New York. Mr. James H. Betts, statesman for New 
York, and Past Jupiter Frank E. Watts, as first tribune, 
have charge of the arrangements. Mr. C. L. Hight will 
serve as leader of the degree team. 


Chicago Jovian League.—Mr. H. A. Morss, vice-president 
of the Simplex Wire & Cable Company, Boston, Mass., ad- 
dressed the Chicago Jovian League, Feb. 15, describing the 
manufacture of rubber-covered wire and the application of 
braided coverings and lead and steel sheaths. Lantern 
slides and moving pictures taken in the Simplex factory 
were exhibited. About 200 Jovians and guests attended the 
meeting. 


Electric Power Club.—At a meeting of the Electric 
Power Club, an organization of electric motor manufac- 
turers, which is to be held at Cleveland, Ohio, during the 
present month, the topic of temperature ratings is to be 
discussed. According to the secretary, Mr. G. A. Roth, 
Roth Brothers & Company, 1410 West Adams Street, Chi- 
cago, the exact date of the meeting has not yet been 
settled upon. 


Electrical Jobbers’ Conventions.—The Electrical Supply 
Jobbers’ Association will hold a three-day meeting at the 
Hotel LaSalle, Chicago, March 17 to 19. A Jovian rejuvena- 
tion is planned as a feature of the entertainment program. 
Mr. Franklin Overbagh, 411 South Clinton Street, Chicago, 
is secretary of the association. On the two days preceding 
the jobbers’ association convention the Westinghouse agent- 
jobbers are to hold their spring meeting in Chicago. 


Ohio Commercial Men to Meet at Dayton.—The committee 
on new-business co-operation of the Ohio Electric Light 
Association will meet at Dayton on March 17 to discuss 
commercial topics in the central-station field. On the pre- 
ceding day, Tuesday, March 16, commercial men from Ohio 
and other neighboring states will meet at Dayton to com- 
plete the organization of the new Industrial Electrical Heat- 
ing Association. Among the organizers of the new electric- 
heating association is Mr. A. K. Young, sales manager of 
the Toledo Railway & Light Company. 


Chicago Section, E. V. A.—Mr. J. T. Hartley, sales engi- 
neer of the Sangamo Electric Company, Springfield, IIl., 
addressed the Chicago Section of the Electric Vehicle Asso- 
ciation of America, Feb. 16, on the use of ampere-hour 
meters in electric-vehicle charging. The weekly Tuesday 
luncheons of the Chicago Section are now held at the Hotel 
Metropole, 2300 Michigan Avenue, in the center of Chicago’s 
automobile district. Chairman McDowell has appointed as 
members of the committee on the subject of parcel-post 
delivery by means of electric vehicles Messrs. C. A. Street, 
Godfrey H. Atkins, Walter Wardrop and O. H. Caldwell. 

San Francisco Meeting of the A. A. A. S.—A preliminary 
announcement has been made of the San Francisco meet- 
ing of the American Association for the Advancement of 
Science and affiliated societies, to be held on Aug. 2 to 7. 
The Pacific division of the association has issued a booklet 
of thirty-two pages giving an outline of the proposed ses- 
sions of the various sections and societies and listing the 
names of the members of the committees. Itineraries and 
excursions for visiting members are outlined and detailed 
information is given as to the costs. Mr. W. W. Campbell, 
Berkeley, Cal., is chairman of the Pacific Coast committee. 
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Baltimore Section, N. E. L. A.—At the monthly meeting 
of the Baltimore Section, N. E. L. A., on Feb. 17, Mr. J. C. 
Parker, electrical and mechanical engineer of the Rochester 
Railway & Light Company, delivered an address on “Public 
Service Corporations,” dealing with the question of watered 
stock. Vaudeville, motion pictures and music by the com- 
pany’s mandolin and guitar club furnished entertainment 
features for the meeting. 

Philadelphia Section, N. E. L. A.—Such unexpected suc- 
cess attended the first attempt of the Philadelphia Electric 
Company section of the National Electric Light Association 
to make its January meeting entertaining to members and 
the ladies of their families that it is probable “Ladies’ 
Night” will be repeated each year hereafter. About 1400 
were present. Among the entertaining features of the 
evening were organ recitals, vocal solos, band music, cartoon 
drawing, story telling, representing noted pieces of sculpture 
with living persons, motion pictures, dancing, etc. Prof. 
Francis Harvey Greene, the speaker of the evening, lectured 
on the subject “The Nature and Worth of Wit and Humor.” 

Meeting of Missouri River Club.—The Missouri River 
Club, composed of the electrical jobbers of the river cities 
of St. Joseph, Sioux City, Lincoln and Kansas City, held its 
quarterly meeting at Omaha, Neb., Feb. 18. Mr. Franklin 
Overbagh, secretary of the Electrical Supply Jobbers’ Asso- 
ciation, and Mr. M. D. Harvey, of Chicago, were present 
as guests of the club and addressed the meeting on the busi- 
ness outlook. The annual election of officers was held, and 
Mr. G. W. Johnston, of the Midwest Electric Company, 
Omaha, was chosen president. He succeeds Mr. W. R. 
Thomas, of St. Joseph. Mr. Harry Goodell, manager of the 
Western Electric Company’s branch in Omaha, was elected 
secretary to succeed Mr. J. M. Bateman, of Omaha. 

Selling the Initial Truck—Mr. Day Baker of the General 
Vehicle Company spoke before the New York Section of the 
Electric Vehicle Association, Feb. 24, and outlined some of 
his experiences in selling electric vehicles in Boston and vi- 
cinity, dwelling particularly on the first sale to a customer. 
Mr. Baker asserted that great care must be taken to satisfy 
the buyer from the start, and that it is necessary to keep in 
touch with him to see that he is using his cars to the best ad- 
vantage. Messrs. D. F. Tobias, H. Robinson, D. C. Fenner, 
F. B. Neely and R. Vandermosten took part in the discussion 
following. Messrs. B. P. L’Hommedieu and H. Weida of the 
India Rubber Company, New Brunswick, N. J., gave a prac- 
tical demonstration of the making of hard-rubber battery 
jars, which included almost every step in the process. 

Chicago Electric Club.—Judge J. M. Dickinson, formerly 
Secretary of War in President Taft’s Cabinet, addressed the 
Chicago Electric Club Feb. 18 on the subject of “Armament 
and Disarmament,” pointing out in detail the deficiencies in 
the number of the army, the national militia, the coast de- 
fense works, and in means of furnishing supplies to a 
volunteer army of defense. Judge Dickinson’s utterances 
before the Electric Club received wide circulation in the 
daily press. President Pinckard appointed Messrs. P. B. 
Woodworth, F. P. Vose and H. Ehrlich members of a com- 
mittee to co-operate with the Western Society of Engineers, 
Chicago, in offering the services of electrical engineers and 
others for instruction in the construction and operation of 
electrical mechanisms of war and defense, supplementing 
the Engineer Corps of the regular army. 

National District Heating Association.—The 1915 con- 
vention of the National District Heating Association will be 
held at the Hotel Sherman, Chicago, June 1, 2 and 3. 
Among the papers already scheduled on the technical pro- 
gram are those by Mr. C. F. Oehlman, Denver, Col., on 
“The Commercial End of the Heating Business”; Mr. W. G. 
Carlton, New York City, on “A Typical Hot-Water-Heating 
Plant”; Mr. C. C. Wilcox, Jackson, Mich., on “A Pressure- 
Survey Study”; Mr. G. W. Martin, New York City, on “Ex- 
haust Steam Versus Live Steam for Heating,” and one, title 
unannounced, by Mr. E. F. Tweedy, of the New York Edison 
Company. Reports will be submitted by the association 
committees on meters, rates, underground construction, edu- 
cation, station operation, station records and public policy. 
Mr. H. R. Wetherell, Peoria, Ill., is president of the National 
District Heating Association, and Mr. D. L. Gaskill, presi- 
dent of the Greenville (Ohio) Electric Light & Power Com- 
pany, is secretary. 
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Public Service Commission News 


California Commission 


The commission has issued an order calling for an in- 
vestigation, on its own initiative, into the rates charged 
by the United Light & Power Company for electrical energy 
supplied to the San Francisco, Oakland & San José Con- 
solidated Railway Company and San Francisco-Oakland 
Terminal Railways. It appears that the interests in con- 
trol of the railway company are also in control of the 
power company, and the evidence thus far secured seems to 
show, the commission says, that the contract imposes an 
onerous burden upon the railway company, with undue 
benefits to the power company. 


Idaho Commission 


The commission has refused to grant the application of 
the Great Shoshone & Twin Falls Water Power Company 
for a rehearing on the certificate of convenience and neces- 
sity granted to the Idaho Power & Light Company in the 
Twin Falls field. Attorney Hays of the Twin Falls com- 
pany states that steps will be taken at once to take the 
matter into the State Supreme Court. 

Claiming that Commissioner John W. Graham is unable to 
judge the question properly, the Great Shoshone Power & 
Light Company filed the petition for a rehearing of the 
recent order of the utilities commission permitting the 
Idaho Power & Light Company to enter the Twin Falls 
power field. Accompanying the petition was an affidavit by 
Mr. S. H. Hays, in which Mr. Graham was accused of having 
destroyed a letter from himself to the commission in Febru- 
ary, 1914, which was said to show prejudice in favor of the 
Idaho Power & Light Company on the part of Mr. Graham. 
An interview given to a daily newspaper by Mr. Graham 
when he assumed office was also cited to show that the latter 
was unable to judge the case properly. 

According to the affidavit of Mr. Hays, Mr. Graham was 
said to have written the commission on Feb. 4, 1914, from 
Twin Falls, urging that the Idaho Power & Light Company 
be allowed to enter the field. It was claimed by Mr. Hays 
that this alleged letter was written at the suggestion of the 
agents and representatives of the Idaho Power & Light 
Company. 


New York Commissions 


At the continued hearings before the legislative investi- 
gating committee in New York during the last week the 
principal witness has been Mr. Milo R. Maltbie, member of 
the First District commission. Through questions Col. 
William Hayward, counsel to the committee, brought out the 
statement that Commissioners McCall, Williams and Wood 
had often held secret conferences on transit matters with- 
out consulting Commissioner Maltbie. When Mr. Maltbie 
was asked how he discovered these secret meetings he testi- 
fied that he happened to go into the chairman’s room on 
several occasions and found the commissioners discussing 
details of construction and talking about applications from 
either the Brooklyn Rapid Transit or Interborough Rapid 
Transit companies for modifications of contracts. He said 
that he was invited to attend one such conference and from 
the discussion he believed that the other commissioners 
had talked over the matter before. 

“The trouble with these secret conferences,” Mr. Maltbie 
added, “was that many times I did not know what action 
had been taken on matters until they appeared on the regu- 
lar calendar. Then I was put in the position of voting on 
matters without having any real light on the subject or of 
being recorded ‘present but not voting.’ ” 

Mr. Maltbie said that he thought that informal complaints 
should have been handled more promptly and efficiently than 
they had been, and if he had known that the conditions which 
Colonel Hayward had shown existed he would have taken 
the matter up. At one hearing which he conducted Mr. 
Maltbie learned that it had been the custom of inspectors of 
the commission to inform officials of transit companies of 
the results of their inspections of service. He immediately 
put a stop to this practice. 

The witness was asked about complaints regarding New 
York Edison Company rates, and why it had taken so 
long to get a decision. Mr. Maltbie replied: “I think that 
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you do not give sufficient weight to the tremendous im- 
portance of this case. This is the biggest electric-light case 
in the United States. The questions involved are not only 
of rates but of discriminations.” Mr. Maltbie said that he 
had finished his last opinion in the case within a day or two. 
He was willing, he said, to defend his procedure until the 
fall of last year, when the case was put into the hands of the 
full commission, but he would not be responsible for what 
had happened since that time. 

Since differences had arisen between Commissioner 
Maltbie and the other commissioners cases involving capi- 
talization, which he had handled previously, had been as- 
signed to Commissioner Williams by Chairman McCall. Mr. 
Maltbie said that several months ago Chairman McCall be- 
gan to assign capitalization cases to Commissioner Wil- 
liams. Commissioner Eustis, he said, told him that Com- 
missioner Williams had explained this by saying that the 
commission was anxious to get away from the precedents 
established by Mr. Maltbie. Answering a question as to 
what these precedents were, Mr. Maltbie replied: “That 
there be a dollar’s worth of property for every dollar of 
security issued.” 

Commissioner Maltbie added that he had laid down hard 
and fast rules concerning capitalization. One was that no 
allowance should be made for any expenditures which had 
not been first checked by the engineers of the commission. 
Another was that bonds should not be approved unless there 
was a strong probability that the interest on them could 
be earned. In all but one of the capitalization cases in 
which decisions were prepared by Commissioner Williams 
Mr. Maltbie filed dissenting opinions. When the Consoli- 
dated Gas Company received authority to issue $25,000,000 
convertible debentures to stockholders at par, Mr. Maltbie 
contended that if the company wanted to raise $25,000,000 
it was not necessary, when the securities were selling well 
above par in the market, to issue more than, say, $23,000,- 
000 to meet the needs. 

Mr. Hayward put in evidence that in the last six months 
of 1914 the commission held 220 hearings, of which Mr. 
Maltbie conducted 115, Mr. McCall two, Mr. Williams forty- 
two, Mr. Cram twenty-nine, and Mr. Wood thirty-two. Dur- 
ing the entire year 1914 forty-nine opinions were written. 
Mr. Maltbie wrote twenty-eight, Mr. McCall two, Mr. Wil- 
liams six, Mr. Cram four, Mr. Wood two, and Mr. Eustis 
seven. 

In discussing the suggestion that the supervision of con- 
struction work be taken away from the commission, Com- 
missioner Maltbie said that a new board to be appointed by 
the Mayor might take over all rapid-transit work, and that 
it would not be much of an additional financial burden on 
the city if the engineers and other bureaus engaged in work 
of this kind were transferred to such a board from the 
Public Service Commission. 

The Second District commission has discharged its order 
to show cause, directed against the Riddell Electric Light 
Company, why the commission’s counsel should not pro- 
ceed against it for occupying the streets and roads of the 
town of Hadley and furnishing electrical energy without 
a franchise approved by the commission. The order was 
taken on the complaint of the Town Board of Hadley. The 
Riddell company operates lawfully in the town of Luzerne, 
Warren County, across the Hudson River from Hadley, 
and M. B. and F. J. Riddell, who own the stock of the com- 
pany, also operate a grist mill and telephone line in Hadley. 

The town of Hadley operates a municipal electric plant, 
and the proof shows that the Riddells have been anxious to 
secure energy for their mill cheaper than the municipal 
plant would furnish it. The town superintendent refused 
a franchise for lines from their electric plant to their mill. 
The Riddells then had the electric company string wires 
on the telephone poles they owned to the residence of E. J. 
Riddell, in Hadley, near the mill, and for some time oper- 
ated an electric lamp on the porch of the house, which 
they claimed was for testing purposes. 

The order of the commission expresses the opinion that 
the “test” was of the disposition of the authorities of 
Hadley. The lamp in question has now been cut off, and 
the Riddells disclaim any intention of furnishing energy 
to themselves or any others in Hadley without first secur- 
ing proper permission. The complaint has therefore been 
closed. 
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Personal 


Mr. C. W. Colvin has been appointed transmission engi- 
neer of the British Columbia Electric Railway Company, 
Vancouver, B. C. 

Mr. C. W. Whitley, one of the best known financiers in 
the West, has been elected president of the Utah Light & 
Traction Company of Salt Lake City, Utah. 

Mr. H. L. Beach, at one time connected with the B. J. Ar- 
nold organization of Chicago as a traction expert, has been 
appointed manager of the Utah Light & Traction Company 
of Salt Lake City, Utah. 

Mr. Wills Maclachlan has resigned his position with the 
Electric Power Company of Toronto, Ont., and is now in- 
spector for the Electrical Employers’ Association of On- 
tario, with headquarters at Toronto. 

Mr. Joseph S. Wells, formerly manager of the Utah 
Light & Railway Company of Salt Lake City, Utah, has 
been appointed secretary-treasurer of the Utah Light & 
Traction Company, which has taken over the property. 

Mr. David Daly, manager of the Houston Electric Com- 
pany, Houston, Tex., has been appointed second vice-presi- 
dent of the Southwestern Electrical and Gas Association, 
succeeding Mr. C. W. Kellogg, Jr., who recently left the 
Southwest to become manager of the Mississippi River 
Power Company at Keokuk, Ia. 

Mr. H. M. Byllesby was the guest of honor at a dinner 
given by the employees of H. M. Byllesby & Company, 
Chicago, Feb. 16, to mark Mr. Byllesby’s fifty-sixth birth- 
day. Mr. M. A. Morrison acted as toastmaster,-and among 
the speakers were Messrs. J. J. O’Brien, R. J. Graf, E. C. 
Braun, R G. Hunt, W. R., Thompson, H. W. Fuller, W. H. 
Hodge, B. W. Lynch, W. H. Clarke, F. H. Lane and W. C. 
McKenna. 

Mr. A. C. Jewett, chief engineer of the Kabul (Afghanis- 
tan) hydroelectric power transmission system, has returned 
to America on a four-month extraordinary leave granted 
him by His Majesty the Amir to enable him to visit the 
Panama Exposition. Mr. Jewett, who was formerly with 
the General Electric Company, has been abroad for the 
past fifteen years on hydroelectric transmission work in 
Brazil, India and Kashmir and for the last four years in 
Afghanistan in the employ of the Amir. Mr. Jewett will 
spend a month with his relatives in Fresno, Cal., and will 
return to Afghanistan on or about April 1, 1915. 

Mr. Willard Wainwright Low, president of the Electric 
Appliance Company of Chicago and prominent in the Elec- 
trical Supply Jobbers’ Association, was born at Flint, Mich., 
Oct. 24, 1858, and received his early education in the public 


schools of his native city. 
Mr. Low first entered the 
electrical business in 1884, 


when he went to Detroit and 
there associated himself with 
the Detroit Electrical Works. 
Three years later he removed 
to Chicago. In that growing 
Western city he joined the 
staff of the Central Electric 
Company, with which he was 
connected until 1891. In that 
year, with Mr. Thomas I. 
Stacey, Mr. Low severed his 
connection with the Central 
Electric Company and, to- 
gether with Mr. Stacey, or- 
ganized the Electric Appli- 
ance Company, of which Mr. 
Low has since been the presi- 
dent. Engaging in the electrical supply business, this com- 
pany has enjoyed a prosperous growth under the broad- 
gaged administration of Mr. Low and his associates and 
now ranks with the largest jobbers of electrical supplies 
in the United States. Besides the main offices and stock- 
rooms at 701 West Jackson Boulevard, Chicago, branch 
sales offices and stocks are maintained at San Francisco, 
Cal., Dallas, Tex., and New Orleans, La. “Billy” Low, as 
he is known by his large circle of friends in the electrical 
industry, is a Jovian, having joined the order early in its 
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organization. As a business man Mr. Low has courageously 
and successfully applied the broadest and most approved 
principles of merchandising on a large scale, and he has 
always been active as a builder and co-operator for the 
best interests of the electrical industry. 


Obituary 


H. Ward Leonard, of New York, well known as an elec- 
trical engineer and inventor, and founder of the Ward 
Leonard Electric Company, died suddenly during the ban- 
quet of the American Institute of Electrical Engineers at 
the Hotel Astor, New York, 
on Feb. 18. Charming in 
manner and of commanding 
appearance, Mr. Leonard was 
one of the big men in the 
electrical industry of this 
country. He had patented 
more than 100 inventions, 
which are now important in 
commercial life. Among the 
more important are those re- 
lating to electrically driven 
reversible rolling mills, elec- 
tric mine hoists, locomotives, 
elevators, gasoline - electric 
trucks, transmission gearing 
for motor cars, rheostats, 
automatic switches, electric 
heaters, automatic electric 
lighting systems for railway 
trains and motor cars, electric distributing systems and 
boosters. When he was twenty-three years of age he be- 
came associated with Thomas A. Edison as a member of 
Mr. Edison’s staff of four engineers selected to introduce 
the Edison central-station system. A year before that he 
was graduated from the Massachusetts Institute of Tech- 
nology. At the age of twenty-six he was made the general 
superintendent of the Western Electric Light Company at 
Chicago. The following year he formed the firm of Leonard 
& Izard, which made many important installations of cen- 
tral stations and electric railways. In 1889 the firm was 
bought out by the Edison interests and Mr. Leonard be- 
came general manager of the combined Edison interests for 
the United States and Canada, with headquarters in New 
York. In 1891 he completed his inventions of the Ward 
Leonard system of motor control, and in 1892 he gave the 
world his multiple-voltage system. The value of the Ward 
Leonard system of control was demonstrated in battle dur- 
ing the Spanish-American war, where it was used on one 
turret of the U. S. S. Brooklyn. After the war it was 
generally adopted by the United States Navy, and all of the 
ships are now equipped with it with a few unimportant 
exceptions. His system of “regenerative braking” has been 
extensively applied to mine hoists and is likely to be an 
important factor in future railroad operations. Another 
of Mr. Leonard’s important inventions is the double-arm 
circuit-breaker which has come into almost universal use. 
Other important inventions are his lighting system for 
trains and automobiles and his form of change gear, which 
is now used in high-grade motor cars. His system of motor 
control was applied to the moving sidewalk at the Paris 
Exposition of 1900 after many ineffectual attempts to 
operate it by other systems, and was a feature of that 
exposition. For electrical-research work the Franklin 
Institute of Philadelphia in 1903 conferred upon Mr. Leon- 
ard the John Scott Medal. He was also awarded a gold 
medal at the Paris Exposition in 1900 and also a gold 
medal at the St. Louis Exposition in 1904. Mr. Leonard 
was a frequent contributor to scientific societies and to the 
technical press. He was a life member and fellow of the 
A. I. E. E. and served that body as vice-president, manager 
and as a member of the Edison Medal committee. He 
was also a member of the Inventors’ Guild and of the New 
York Electrical Society and numerous New York social 
clubs. Mr. Leonard was born in Cincinnati, Ohio, Feb. 8, 
1861, the descendant of a long line of American ancestors. 
A widow and a sister survive him. 
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Corporate and Financial 


Harwood Electric Dividends Deferred.—The Harwood 
Electric Company of Hazleton, Pa., has decided not to pay 
any further dividends on preferred stock for the present. 


Utah Power & Light Bonds.—Harris, Forbes & Company, 
of New York, are offering at 92 and interest first mort- 
gage 5 per cent gold bonds of the Utah Power & Light 
Company, due on Feb. 1, 1944. 


Mexican Northern Power Bonds.—A meeting of bond- 
holders of the Mexican Northern Power Company has been 
called for March 30 to authorize the issue of the remain- 
ing $2,000,000 of the 6 per cent thirty-year bonds author- 
ized in 1914. 


Montana Power Bond Offering.—Lee, Higginson & Com- 
pany, the Guaranty Trust Company and J. & W. Seligman & 
Company of New York, are offering $10,000,000 first and 
refunding mortgage 5 per cent sinking-fund gold bonds of 
the Montana Power Company, due on July 1, 1943. 


Short Stories of Public Utilities —William, Dunbar & 
Coleman, of New York have issued the second number of 
their short stories of public utilities. The pamphlet, be- 
sides containing a brief reference to the development of 
gas and electricity, contains statistics regarding a number 
of public utility corporations. 


Minneapolis General Electric Operations.—During 1914 
the Minneapolis General Electric Company, a subsidiary of 
the Northern States Power Company, acquired 5509 new 
customers and 16,000 hp additional connected load. The 
electrical output of the Minneapolis Company and the Con- 
sumers’ Power Company of Minnesota increased from 57,- 
124,596 kw-hr. in 1911 to 110,346,450 kw-hr. in 1914. 


Cumberland Edison Company to Issue Stock.—The Mary- 
land Public Service Commission has authorized the Edison 
Electric luminating Company of Cumberland to issue stock 
certificates for $175,000 expended for improvements. While 
the company, which is capitalized at $200,000, claimed to 
have put into the plant $325,000 from income, the commis- 
sion authorized an amount equal to what it regarded as the 
value of the plant over and above the outstanding capital. 
The stock will be distributed among the stockholders. 


Electric Bond & Share Authorizes Increased Capital.— 
Immediately following the annual meeting of the Electric 
Bond & Share Company the directors authorized an increase 
in the capital stock of $3,000,000 common stock and $3,000,- 
000 preferred stock. A portion of the preferred stock will 
be offered to preferred stockholders from time to time at 
par, and at such times the General Electric Company will 
purchase at par an equal amount of common stock. Messrs. 
Benjamin Strong, Jr., and R. T. Paine resigned as directors, 
and Messrs. G. E. Claflin and William Darbee were elected. 


Buffalo General Electric to Issue Bonds.—The Buffalo 
(N. Y.) General Electric Company has been authorized by 
the Public Service Commission, Second District, to sell, 
at not less than 95, $900,000 of 5 per cent thirty-year first 
refunding mortgage bonds. The proceeds are to be used to 
reimburse the treasury for expenditures for the acquisition 
of the property, construction, completion, extensions and 
improvements of plant or distributing system, and the im- 
provement of the service during the five years preceding 
Dec. 31, 1913, and properly chargeable to capital expendi- 
ture. 


Pennsylvania Water & Power Sells Bonds.—The Penn- 
sylvania Water & Power Company has sold $362,000 treas- 
ury bonds. This makes the bonded debt $10,485,000. All 
of the company’s bonds are now outstanding, less those re- 
deemed by the trustees or canceled for sinking-fund invest- 
ment. In 1914 $58,000 was devoted to this purpose and 
$50,000 is provided for 1915. There is also a sinking-fund 
reserve of $200,000. During the year ended Dec. 31 $850,000 
bonds were issued for construction work, all of which and 
$185,000 additional, which remained in the treasury from 
the preceding year, were sold. 


Carolina Power & Light Annual Report.—The following 
figures were given for the electrical department of the 
Carolina Power & Light Company in its annual report for 
the year ended Dec. 31, 1914: Electric customers, 5235; 
output, 24,818,782 kw-hr.; miles of electric distributing lines 
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in service, 144; miles of high-voltage transmission lines in 
operation, 218. The statement, given herewith, includes 
income from all properties excepting the Asheville Power 
& Light Company and the Yadkin River Power Company: 


1914 1913 
RUD ROI tod oe als he oa rset a ead $618,689 $525,213 
Operating expenses and taxes.... 412,834 334,558 
TU SM EL Bn dios: eh a ova hi aitwhay aah ove wee eer $205,855 $190,655 
SPRUNG. 8k. ceask Soha De he SU ee eee ees 52,500 50,000 


Total income $240,655 


RI NNN, Wich EN dd & vo eel Sree ae hate oes 115,958 92,453 
Sundry interest and discount.................. $3,035 43,183 
5. 5s Gard 5 oe Were eek Wren ac alse Slee $99,362 $105,019 


Laclede Gas Light Annual Report.—The annual report of 
the Laclede Gas Light Company, of St. Louis, Mo., states 
that the output of electrical energy increased 12.1 per cent 
during 1914. The income account follows: 


1914 1913 

CePOGE GRP UEI 6 iain eerie cue Se eee ee $4,629,689 $4,533,492 
Operating expenses, including maintenance 

SR TR ah eee cs et wcdeoarekeseuneen 2,245,592 2,207,238 
ROUEN idea ie bd kek BRD eo eee alee 278,520 272,249 

I, NI oo e's Ko wie Bare bie Ga eee $2,105,577 $2,054,005 
BN ig a ea eile dh ave eoe nara ecea 1,103,129 1,055,405 
ee yp RO ee rere cee 125,000 125,000 
ORIED CEEVIIIUINENE Sak 5 eK Adee a ee eG whee 749,000 749,000 


$1,929,405 
124,600 


Total deductions 


$1,977,129 
Balance, surplus 


128,448 


Interstate Electric Annual Report.—The annual report of 
the Interstate Electric Corporation of New York shows 
that the corporation during the year has acquired and 
canceled $181,200 bonds of subsidiaries. The consolidated 
statement of the company and its subsidiaries follows: 

Year Ended Nov. 30 
Gross earnings 
Operating 


1914 
Sab eleuerme. apa $334,016 
198,685 


1913 
$306,803 
176,380 


expenses 


PEE REI, cers. co wa Eine e oO OR OES her el $130,423 


Interest on subsidiary bonds not owned 





$88,394 
41,850 


$46,544 


Final net earnings ...........ssseeeeeeeees 
Interstate Electric Corporation interest 


Surplus 


Federal Light & Traction Earnings.—The Federal Light 
& Traction Company’s earnings statement for the year 
ended Dec. 31, 1914, is as follows: 


1914 1913 
COR DATTIIIE na 6 6 ooo ene es Sa ews $2,416,960 $2,372,174 
Operating expenses and taxeS...........-. 1,498,684 1,443,234 





276 © $928,940 


Net earnings (subsidiary companies).... $918,276 


Federal Light & Traction Company........ 29,623 36,640 
ORES SONS 6.65 obese Heda Ckeaen ss $888,653 $892,300 


PCOS CRI oid oe oo ke ees Beenie 531,787 
Central Arkansas Railway & Light Corpor- 

REN GIVING 50.6 ce eek be Ona bE ES 2 
Federal Light & Traction Company dividend 


586,155 


63,000 
150,000 


&4,000 
112,500 
Net income less interest charges and divi- 


OOD oe ia Saree era ig hs DKS aR SON KRESS $105,998 $147,513 


Commonwealth Edison Annual Report.—The directors of 
the Commonwealth Edison Company, Chicago, have sub- 
mitted their annual report for the year ended Dec. 31, 1914. 
The income and expenses for the year were as follows: 


Operating $19,060,196 


CRMFRTIIES = GRUEORIBOR, 2. 6.6 o 0 edd emda ° . $9,793,493 
Appropriated for amortization and deprecia- . 
2 12,008,640 


CIO POBET VO. 666s ccs 3% fe 5 hailed ane cee eee 


.$7,051,556 
1,492,266 


Net operating revenue 
Taxes and municipal 


COMMPONSACION. 0. ce cccccsessees 


Operating income 
Other income........; 


217,763 


Total income....... jig Ghatak tre (fe uaigtae eter e $5,7 77,053 
Less interest on bonds... 1,600,000 
Avaliable LoF GiviGdenGS. 06.66 ice sc cease es $4,177,053 
LOGIN DE is 555 66 Sd REST CR es 3,534,652 
falanoce carried tO. GUTDIUS, . sce s 6 sees eu’ cesses $642,401 


United Gas & Electric Financing.—To redeem $7,500,000 
of three-year 5 per cent gold-secured coupon notes maturing 
on April 1, 1915, the United Gas & Electric Company, of 
New York, has sold to Drexel & Company, of Philadelphia, 
$5,500,000 three-year 6 per cent gold-secured notes, and to 
Bertron, Griscom & Company, of New York, and Reilly- 
Brock & Company, of Philadelphia, $2,350,000 of thirty- 
year 6 per cent collateral trust bonds. The new notes are 
secured by $7,650,000 of the thirty-year collateral trust 
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bonds. Of the new notes $500,000 are due on July 1, 1916, 
and $500,000 each six months thereafter, until $2,000,000 


vas 


have been paid, leaving $3,500,000 to mature April 1, 1918. 


Milwaukee Electric Railway & Light Annual Report.— 
The annual report of the Milwaukee (Wis.) Electric Rail- 
way & Light Company for the year ended Dec. 31, 1914, 
shows a decrease in operating revenues of $11,421 compared 
with the previous year. This decrease was caused by a 
reduction in revenues of the railway department of $110,593, 
which was offset in large part by an increase of $99,172 in 
the light and power department. Gross income of the light 
and power department from all sources increased from 
$786,722 to $892,249. The following is a comparative in- 
come account: 


1914 1913 
Operating revenues .................. .. $6,005,495 $6,016,916 
Operating expenses (total)................ 4,232,424 4,206,435 
Current ordinary operating expenses..... 3,095,605 3,167,365 
RUINS ooh Pd ao. oui a we aren ae Sal wo 698,516 633,359 
NINN, ge ake sala Aw dala wale, ad Whale wea 1,602 15,042 
EE atthe ay a eek eu ces a wnneSuasun dws 436,701 390,669 
INGE OPGPACING TEVEMUES. «i cc cc cect ceces 1,773,071 1,810,481 
NOmi-Onerating FOVERUGS 2.266 cc cccilnscccces 65,806 45,178 
IE Sere ia oe oe ee 1,838,877 1,855,659 
RU Sg 5 io Saw & Reed oe simone eecms 823,374 733,322 
SOE Mi aa a a a lia eg a 1,015,503 1,122,337 


Dividends on preferred stock 
Dividends on common stock 
Surplus 


270,000 
763,375 


17,872 


270,000 
788,000 
64,337 


Pennsylvania Water & Power Annual Report.—The an- 
nual report of the Pennsylvania Water & Power Company 
for the year ended Dec. 31, 1914, states that the company 
went on a strictly operating basis Jan. 1, 1915, free from 
all its construction forces which have been maintained 
during the past five years, and that no further capital ex- 
penditures will be required during 1915. It is not now 
thought that further improvements will be needed before 


1917. The profit and loss account for the year follows: 
AI RI oe eg ea al Ll Ne Ae $1,009,373 
CRE III ec cacao tiada ne slime wae . $62,703 
SEI ao. oh ete ae Ano a eels wee eels 51,686 


Maintenance 39,432 


153,821 
Balance A er eric minines $855,552 
Interest on first mortgage bonds................ 443,574 


Net revenue ...... 


$411,978 
Balance from 1913 


18,532 


P< 


Nadiad aie aia kkk ee al oa aa a $430,510 
Me Eee nee ne oe eee ere were es me 339,800 
Transferred to contingent fund.............. 90,000 

a Ee ious Fa we Ke alee ee eat es $710 


Kings County Electric Light & Power Annual Report.— 
The annual report of the Kings County Electric Light & 
Power Company for the year ended Dec. 31, 1914, showed 
that the business depression materially retarded the excep- 
tional rate of growth enjoyed by the company during the 
first part of the year. During the year over seventy pri- 
vate plants were replaced by the company’s service, four 
of them having over 1000 hp each. The total of connections 
in 50-watt equivalents was 3,276,475 on Dec. 31, 1914, as 
against 2,861,217 in 1913. The resultant increase in energy 
output was 10,468,162 kw-hr. The company’s output in 
1914 was 150,203,072 kw-hr. No new securities were issued 
during the year, but $365,200 of the first issues of $4,000,000 
6 per cent twelve-year convertible debenture bonds dated 
March 1, 1910, were converted into stock. Since March 1, 
1913, the date the bonds became convertible, $3,308,100 have 
been exchanged for stock. The financial statement follows: 


1914 1913 
Total revenues ; ‘ (eek weenned = oQ pee 66742 e445 
Expenses, including taxes and depreciation 


ED «i Waal ola elk oe a Ona eee ee ew alae eee 4,197,430 3,662,628 
RIN i gr oP gly a a a $2,149,036 $2,079,920 
Bond interest and other income deductions. . 864,455 877,095 


Dividends, profit sharing, etc............ 1,131,045 1,042,126 


Ss TE A a 6 kde eh ade Rate ee.s $153,536 $160,699 
Salt Lake City Situation—Stockholders of the Utah 


Securities Corporation of New York have been advised by 
President S. Z. Mitchell that the utility properties in Salt 
Lake City and Ogden, Utah, formerly controlled by the 
Oregon Short Line Railroad and now owned by the Utah 
Light & Traction Company are now controlled by the Utah 
Power & Light Company, a subsidiary of the Utah Securities 
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Corporaticn, through the ownership by it of all except 
directors’ shares of the stock of the Utah Light & Traction 
Company. In addition to owning all of the stock of the 
Utah Light & Traction Company, the Utah Power & Light 
Company has leased for ninety-nine years from Jan. 1, 
1915, the electric light and power and gas properties of that 
company. The electric railway property of the Utah Light 
& Traction Company in Salt Lake City and vicinity will 
continue to be operated directly by it and the surplus earn- 
ings will accrue to the Utah Power & Light Company 
through the ownership of stock. It is expected that the 
consolidation will effect material economies in the operation 
of the properties. 

United Light & Power Reorganization Plan.—The United 
Light & Power Company of California has requested the 
Railroad Commission to approve a plan of reorganization 
providing for the transfer of all properties, the Equitabie 
Light & Power Company, Consumers’ Light & Power Com- 
pany, South Side Light & Power Company, Central Oakland 
Light & Power Company and United Light & Power Com- 
pany of New Jersey, through Mr. E. W. Wilson, of San 
I'rancisco, to a new company to be known as the Consoli- 
dated Electric Company. The new company shall issue 
$3,000,000 of 5 per cent forty-year gold bonds to be guaran- 
teed, principal and interest, by the Great Western Power 
Company It is proposed to issue $2,207,000 bonds to be 
delivered to Mr. E. W. Wilson in payment for the property; 
$243,000 to be issued from time to time in exchange for a 
like amount of Consumers’ Light & Power Company and 
Central Oakland Light & Power Company bonds; $71,000 to 
be issued to the Great Western Power Company in considera- 
tion of the guarantee of the bonds and for the performance 
of the contract between the Consolidated Electric Company 
and the San Francisco-Oakland Terminal Railway, and 
$72,000 for rehabilitation. The Great Western Power Com- 
pany agrees to purchase $400,000 bonds delivered to Mr. 
E. W. Wilson on the following terms: $100,000 upon the 
transfer of the properties, $100,000 twelve months there- 
after, $100,000 two years thereafter, and the balance of 
$100,000 three years thereafter. The Consolidated Electric 
Company proposes to issue all of its capital stock to the 
Great Western Power Company. 

Washington Water Power Annual Report.—The annual 
report of the Washington Water Power Company for the 
year ended Dec. 31, 1914, showed the accompanying earn- 
ings statement. The maximum station load during 1914 
was 39,718 hp, or a decrease of 1.7 per cent from 1913. 
The number of accounts increased 29 per cent, or from 
22,640 in 1913 to 29,119 in 1914. The 1914 figures included 
accounts in towns in which the service was acquired re- 
cently. The total output was 169,691,800 kw-hr., an increase 
of 3.8 per cent over 1913. The Long Lake power station, 
begun in the fall of 1910, is now practically ready to supply 
energy. The construction work contemplated for 1915 for 
the electric light and power system is very much less than 
heretofore. It will consist principally of a few remaining 
items to complete the first two units at Long Lake and 
sundry items for extensions of lines and mains which will 
be done only when business is definitely in sight. During 
1914 the expenditure for extensions and betterments in the 
light and power department of the company amounted to 
$1,967,260. 


Gross operating revenue... .-......2--ceeeeee ; sie $2,970,920 
Receipts from interest on current balances...... ver D,v05 


Total revenue nT ee Re eee re ie So cae 92,916,420 
229 FO? 
Operating expenses including taxes........ Seleahe eek 962,597 


$1,613,828 
Net operating earnings: - 
Interest on bonds......... ; 4,098 
CORR: CARR SID Goin ia, nk. ines, 0-0 0060188 0 we ‘ ‘ 144,854 


$25 


Premium on $99,000 bonds bought for sinking 
RIN. so dis corde ieee A pms a danse dee s5.8 = 808s 2,624 
Annual credit for discount on first refunding 
WES TOMES oon obs vk eae e ss ease 8,000 
Interest on corsumers’ deposits, etc.......... 2,1 75 
Written off for replacement reserve.......... 325,000 
I'ncollectible accounts, etc. .............06., 5,804 rs 
- 742,550 
$871,278 
Interest at 5 per cent on work under construction. .... 223,168 
da Grae wi ie we Eee Rie we abe Se aie $1,094,446 
Dividends paid ..... a Saati gies eee e eleie wise ees eeweewees 1,094,863 
Taken from surplus in 1914. .... cece rcceccvesevcccs 417 
Surplus from 19138... .......ccescsccscscsevcvccevces 1,119,105 


Surplus, Dec. 31, 1914... 2... ccs ceseeccsccesvercesecen 1,118,688 
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Manufacturing and Industrial 


The Arnold Electric Company, Racine, Wis., is the name 
of the concern formerly known as the Standard Electric 
Works. 

The Erie Pump & Equipment Company, Erie, Pa., has 
appointed Mr. N. H. Brown, formerly with the Bury Com- 
pressor Company, as its sales engineer. 

The Lo-Glow Incubator Company, 76 Greenwich Street, 
New York, is the name of the company formerly known as 
the Standard Electric Incubator Company. 

Walker Brothers & Haviland, manufacturers’ agents, 1533 
Chestnut Street, Philadelphia, Pa., have appointed on their 
staff Mr. F. P. Groves, formerly with the Sprague Electric 
Works of the General Electric Company. 

The Electrical Alloy Company, Morristown, N. J., has 
opened offices at 30 Church Street, New York, the Bourse, 
Philadelphia, and the Equitable Building, Baltimore, which 
will be in charge of Mr. E. O. Osters, who has been ap- 
pointed Eastern representative of the company. 

The Pelton Water Wheel Company, San Francisco, Cal., 
has appointed Mr. E. M. Breed, who for the past eight years 
has been district manager of Allis-Chalmers-Bullock, Ltd., 
with headquarters at Vancouver, district manager. Mr. 
Breed will continue to have his headquarters at Vancouver. 

The Wagner Electric Manufacturing Company.—Mr. W. 
Thomas, treasurer of the Wagner Electric Manufacturing 
Company, St. Louis, Mo., has been elected a vice-president 
of the company. Mr. Walter Robbins, for many years assist- 
ant general manager of the above company, has also been 
elected a vice-president. 

Order for Guy Anchors.—A large number of 8-in. guy 
anchors were recently ordered by the Pacific Telephone & 
Telegraph Company from W. N. Matthews & Brother, St. 
Louis, Mo., for use on a portion of its line which passes 
through Nevada. This line forms part of that connecting 
New York to San Francisco. 

Mr. Arthur L. Mullergren, consulting engineer, has opened 
an office at Poteau, Okla. Mr. Mullergren will devote his 
attention particularly to public utility engineering, special- 
izing in appraisals and investigations of such properties. 
Mr. Mullergren has severed his connections with the Muller- 
gren Engineering Company of Poteau, Okla. 

Mr. A. B. Wilson, for the past six years connected with 
the National Electric Light Association in the “tungstolier” 
and “holophane” departments, is now in business for him- 
self with headquarters at 357 Leader-News Building, Cleve- 
land, Ohio. Mr. Wilson will act as representative for vari- 
ous concerns and will be engaged in the marketing of elec- 
trical specialties. 

Growing Demand for Electrically Operated Butter Churn. 
—The Taylor Brothers Churn & Manufacturing Company, 
St. Louis, Mo., is noting an ever-increasing demand from 
small towns and villages for its motor-driven butter churn. 
Both General Electric and Robbins & Myers motors are 
used to operate this machine. It is being exhibited at the 
exposition in San Diego by the Robbins & Myers Company 
and at the San Francisco Exposition by the General Electric 
Company. 

Cole, Ives & Davidson, 61 Broadway, New York, is the 
name of a concern recently formed which will be engaged 
in investigations and reports for financial interests, making 
inventories and valuations of public-utility and industrial 
properties and design, installation and management of 
power plants. The firm is composed of Messrs. W. W. Cole, 
formerly of Day & Zimmerman of Philadelphia, A. S. Ives 
and R. A. Davidson, and will take over the business of the 
former firm of Ives & Davidson, of 84 William Street. 

Walpole Tire & Rubber Company.—For the purpose of 
complying with an order of the court the property of the 
Walpole Tire & Rubber Company, Walpole, Mass., will be 
placed on sale at Walpole on March 10, 1915. It is ex- 
pected that after the sale the business will be continued 
as before. This company was placed in the hands of re- 
ceivers on Aug. 2, 1913, through the failure of the Atlantic 
National Bank of Providence, R. I., since which time the 
receivers have conducted the business for the stockholders 
and have shown a profit on each month’s operation. 
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Mr. Antoine Bournonville, who has been connected with 
the business of the late Alfred F. Moore, manufacturer of 
insulated wire, 200 North Third Street, Philadelphia, Pa., 
has recently resigned. 

W. N. Matthews & Brother, St. Louis, Mo., have opened 
a district office in Denver, Col., which will be under the 
charge of Mr. O. H. Davidson. Mr. Davidson’s office will 
be in the Ideal Building, and he will be in charge of territory 
in Colorado, Utah, Wyoming, Montana, Idaho and western 
South Dakota. The above concern also has district offices 
in the Hudson Terminal Building, New York, under the 
management of Mr. W. M. Heim; 507 South Clinton Street, 
Chicago, under the management of Mr. W. E. Bischoff, and 
629 Howard Street, San Francisco, under the management 
of Mr. L. E. Sperry. 

The Edward F. Caldwell Company, 36 West 
Street, New York, which was incorporated Oct. 
is in the business of manufacturing gas-lighting 
tric-lighting fixtures and ornamental-brass and wrought- 
iron devices. The officers of the company are as follows: 
Messrs. V. F. Von Lossberg, president, formerly a partner 
of the concern known as Edward F. Caldwell & Company; 
W. Klehr, vice-president, formerly with the Archer & Pan- 
coast Company, the Sterling Bronze Company and Edward 
F. Caldwell & Company; E. T. Caldwell, treasurer, and L. 
Livingston, secretary, formerly with the Archer & Pancoast 
Company. 

Brass-Shell Socket for Portable-Lamp Fixtures.—The 
660-watt push-button, brass-shell socket made by the Cutler- 
Hammer Manufacturing Company, Milwaukee, Wis., is be- 
ing utilized on portable-lamp units made by the Wallace 
Novelty Company, the Leindorf Electric Light Company, the 
Aladdin Lamp Corporation, the Dale Lighting Fixture Com- 
pany and the H. G. McFadden Company. The indicating 
push-button socket, the manufacturers declare, has been 
found advantageous because of the compactness of the 
device. “Push the button” is the direction given for operat- 
ing the socket as well as for taking up the slack in the 
portable cord for a number of the portable units with which 
it is used. Small electrolier sockets made by the Cutler- 
Hammer company are also employed on several styles of 
lamps manufactured by the above makers of portable units. 

Orders for Stokers.—The Sanford Riley Stoker Company, 
Ltd., Worcester, Mass., has recently received the following 
orders: The Boston Elevated Railway Company, for its 
South Boston station, four seven-retort stokers for 600-hp 
Babcock & Wilcox boilers; the Millville Manufacturing Com- 
pany, Millville, N. J., one seven-retort stoker for a 600-hp 
Edge Moor boiler; the International Railway Company, Buf- 
falo, N. Y., two four-retort and two five-retort stokers for 
265-hp and 400-hp Babcock & Wilcox boilers; the Carter 
White Lead Company, West Pullman, IIl., two five-retort 
stokers for 410-hp Geary boilers; the Hartford Electric 
Light Company, Hartford, Conn., two fourteen-retort 
stokers for 1250-hp Bigelow-Hornesby boilers; the Massa- 
chusetts Institute of Technology, Cambridge, Mass., three 
six-retort stokers and one three-retort stoker for 520-hp and 
274-hp boilers; the Hood Rubber Company, Watertown, 
Mass., two five-retort stokers for 500-hp Edge Moor boilers. 

Order for Submarine Cable.—The Simplex Wire & Cable 
Company, Boston, Mass., has been awarded the contract 
to manufacture and to lay about one mile of three-con- 
ductor, cambric-insulated submarine cable for the Rocking- 
ham County Light & Power Company of Portsmouth, 
N. H. The cable is to be laid across Great Bay, above 
Portsmouth, early in the spring and will form a part of 
the transmission line from the central station at Ports- 
mouth, through the towns of Newington, Durham and Mad- 
bury, to Dover, where energy is supplied for the Dover, 
Somersworth & Rochester Street Railway Company. At 
Durham the branch line supplies energy for lamps and 
motors to the New Hampshire College. Each conductor is 
to be No. 4 B. & S. stranded copper and will be provided 
with varnished-cambric insulation 7/32 in. thick. A jacket 
of varnished cambric 6/32 in. thick will be applied over the 
three insulated conductors after they are twisted together. 
The cable is to be protected by a lead sheath % in. thick 
and an armor of No. 6 B. W. G. galvanized-steel wire, and 
it will weigh about 12 Ib. per ft. It will be sent from Boston 
to Portsmouth on a lighter, the gross shipping weight being 
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about 65,000 lb. The T. A. Scott Company of Boston, marine 
contractor and wrecker, will supply the lighter and appa- 
ratus to be used by the Simplex Wire & Cable Company on 
this work. 

The National Lighting Products Company, Jenkins Arcade, 
Pittsburgh, Pa., which was recently formed, is in the busi- 
ness of manufacturing holders, brackets and posts for 
street and industrial lighting and also ornamental fixtures 
for commercial lighting such as of stores, office buildings, 
theaters, etc. This company was especially organized to 
promote street-lighting campaigns for central stations. 
This service is extended to central stations without cost 
and has proved successful, it is claimed, to the various com- 
panies in increasing their lighting loads. The officers of 
the company are: President, Mr. Frank C. Murdock, for- 
merly secretary and sales manager of the Multi-Lux 
Illuminating Company, Cleveland, and prior to his connec- 
tion with that company with the Westinghouse Lamp Com- 
pany, Bloomfield, N. J.; vice-president, Mr. G. E. Lanz, who 
is also Pittsburgh district manager of the Packard Lamp 
Division, National Lamp Works of the General Electric 
Company, and who was formerly illuminating engineer for 
the Pacific Gas & Electric Company, San Francisco, Cal.; 
secretary, Mr. V. E. Truxell; treasurer, Mr. R. E. Gannon, 
formerly vice-president and sales maanger for the Freehold 
Lumber Company, Pittsburgh, Pa. 

The Automatic Electric Company, Chicago, Ill., held a 
conference Feb. 5 and 6 at its factory, at which repre- 
sentatives of some eighteen telephone companies using 
automatic equipment representing approximately 300,000 
subscribers were present. The conference was held under 
the auspices of the Ohio Automatic Telephone Association, 
comprising companies operating automatic exchanges in 
Akron, Bucyrus, Cambridge, Columbus, Dayton, Kenton, 
Newark, St. Mary’s and Van Wert, in Ohio, and Richmond, 
in Indiana. The Automatic Electric Company is a member 
of the Ohio association and acts as host to the organization 
for one of these meetings each year, invitations being ex- 
tended to various companies operating automatic equipment 
to be represented at the annual conventions. The morning 
of the first day of the convention was devoted to an inspec- 
tion of the factory, and the rest of the time was given over 
to papers and discussions. Papers were read on standard- 
ized nomenclature by Mr. Roy Owens, on automatic rural 
line equipment by Mr. B. D. Willis, on transmission losses 
in various circuit combinations, both practical and theo- 
retical, by Mr. A. B. Smith, on multi-office installation of 
automatic equipment and gradual change to full automatic 
equipment by Mr. B. D. Groh, on automatic equipment in 
foreign governmental exchanges by Mr. E. A. Mellinger, 
on long-distance automatic calling and switching of toll 
lines by Mr. John Wicks, and on automatic private-branch 
exchanges and private automatic switchboards by Mr. J. H. 
Finley, all of the Automatic Electric Company. 


NEW YORK METAL MARKET PRICES 


——Feb. 16—— —Feb. 28——_, 
Selling Prices Selling Prices 
Copper Bid Asked 3id Asked 
£ s a £ s d 
London, standard spot*...... 63 15 0 64 15 0 
Prime LAKe ......eecccens 14.62% to14.87% 14.62% to14.87% 
UP ORT ENO ioc 5 kb xe Calan 14.55 to 14.65 14.55 to 14.65 
Casting pik taeuete, 6 mre oy erecer 14.10 to 14.20 14.10 to 14.20 
Copper wire base........- 15.87% 15.87% 
CM 2 6b ed ERA Oe be ene 3 85 3.85 
pO oe eae re 40.00 to 45.00 40.00 to 45.00 
Sheet zinc, f.o.b. smelter..... 12.00 12.00 
Smelter, APOE... 6c ve ck. 9.00 to 9.257 ht nl to 9.50% 
Pee WOPIUE an ooh kn sbi ae ns 36.37% 29.00 
Aluminum, 98 to 99 per cent. 19.00 to 19.50 19.00 to 19.50 
*OLD METALS 
Heavy copper and WIT... . 01. csi cec cee eiscewesne 12.50 12.50 
Set MUNN na db nalaieie.g ain oes a a ae ah wea ead as 8.75 8.75 
REP TEND oa oa oo cd 4 wad chee eee cal Selden Cee nade 7.75 7.75 
De ONY cc oc we nt bees hondeun see eek ana weK 3.60 3.55 
peer eer Te er ee ey eer ee eee 5.371% 6.00 


COPPER EXPORTS 


Exports of copper in form of pigs, ingots, bars, plates 


and scrap for week ended Feb. 13, 1915 7,142,042 Ib. 





*From daily transactions on the New York Metal Exchange. 
+Nominal. 








New Incorporations 


The Vinton Ice, Light & Water Company, of Vinton, La., 
has been incorporated with a capital stock of $20,000 to 
construct and operate an electric-light plant, water-works 
system and ice factory. 

The Sevierville Light & Power Company, of Sevierville, 
Tenn., has been incorporated by Stanley McMahan and 
others. The company is capitalized at $6,000 and purposes 
to construct and operate a power plant and transmission 
lines. All material for the work, it is understood, has been 
purchased. Stanley Kennedy, of Sevierville, is engineer and 
contractor. 


New Industrial Companies 


The Electric Construction & Sales Company, of Cleveland, 
Ohio, has been incorporated with a capital stock of $25,000 
by Frederick Rex. Sigrid Latimer, Harry C. Turneck and 
others. 

Moyer & Fairbault, of Brooklyn, N. Y., have been in- 
corporated with a capital stock of $15,000 for the purpose 
of doing a general contracting, construction, electrical and 
mechanical engineering business. 

The Jefferson Electrical Manufacturing Company, of 
Chicago, Ill., has been incorporated by A. R. Johnson, J. C. 
Daley and J. A. Bennan. The company is capitalized at 
$25,000 and proposes to manufacture electrical and me- 
chanical supplies. 

The Valleau-Quinn Corporation, of New York, N. Y., 
has been chartered with a capital stock of $25,000 to deal 
in fireproofing and insulating material. The incorporators 
are T. M. Valleau, of Brooklyn, N. Y.; A. M. Ehret, of 
Philadelphia, Pa., and J. W. Quinn, of New Rochelle, N. Y. 

The Motion Display Corporation, of New York, N. Y., 
has been incorporated with a capital stock of $100,000 by 
I. B. Brown, E. I. Hendrick and G. R. Coughlan, of New 
York, N. Y. The company proposes to manufacture motors, 
engines, advertising devices, movable signs and display 
tables. 


Trade Publications 


Electric Horn Switch.—A folder describing a ring-type 
automobile-horn switch is being sent out by W. P. Seng, 
1450 Dayton Street, Chicago, III. 

Flashlamps.—The Beacon Miniature Electric Company, 
118 Duane Street, New York, is sending out several folders 
describing its various types of flashlamps. 

Cut-out Pulleys—The George Cutter Company, South 
Bend, Ind., is sending out a leaflet which describes its cut- 
out pulleys for series or multiple circuits. 

Guy Anchors.—The Electric Service Supply Company, 
Philadelphia, Pa., is sending out a folder containing infor- 
mation on its “Never-Creep” guy anchors. 

Centrifugal Pumps.—The Goulds Manufacturing Com- 
pany, Seneca Falls, N. Y., is sending out a folder containing 
information on its multi-stage motor-driven pumps. 

Incandescent Lamps.—Various types of tungsten and car- 
bon lamps are listed in a folder being sent out by Duhrssen 
& Pfaltz, Inc., 19 East Seventeenth Street, New York. 

Comptometer.—A catalog entitled “Engineering Calcula- 
tions,” issued by the Felt & Parran Manufacturing Company, 
Chicago, Ill., contains information on its comptometer. 

Vibrator.—The New Era Spring & Specialty Company, 
870 Woodward Avenue, Detroit, Mich., is sending out a 
folder which describes its vibrator for ignition sets. 

Interlocking Switch Plugs.—A card is being sent out by 
the Simplex Conduits, Ltd., London, Eng., directing attention 
to some of the features of a 5-amp interlocking switch plug. 

Ornamental Lighting Standards.—‘What Every City 
Needs” is the title of a folder being sent out by the Orna- 
mental Lighting Pole Company, 17 Battery Place, New York. 

Electric Tools.—The Stow Manufacturing Company has 
recently issued a catalog designated as No. 54, which con- 
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tains information on several types of its electrically operated 
tools. 

Electrical Instrument.—James D. Biddle, 1211 Arch 
Street, Philadelphia, Pa., is sending out a mailing card 
which contains information on Siemens & Halske electrical 
instruments. 


Semi-Indirect-Lighting Units.—The Frank Adam Electric 
Company, St. Louis, Mo., has recently issued a catalog 
designated as No. 26, which contains information on semi- 
indirect-lighting fixtures. 


Attachment Plugs.—Bulletin No. 15-8 issued by Harvey 
Hubbell, Inc., Bridgeport, Conn., contains information on 
signal attachment plugs and separable attachment plugs 
with a split-bushing strain relief. 


Meter-Testing Plugs.—The Metropolitan Engineering 
Company, Forty-second Street Building, New York, is send- 
ing out a revised bulletin designated as Section No. 5, which 
dsecribes its meter-testing plugs. 

Electric Fans.—A booklet designated as Form No. 1039 
issued by the Robbins & Myers Company, Springfield, Ohio, 
lists the various types of alternating-current and direct- 
current fans made by the company. 


Push-Button Socket.—“An Inquiry and the Answer” is the 
title of a folder published by the Cutler-Hammer Manufac- 
turing Company, Milwaukee, Wis., which contains informa- 
tion on a 660-watt push-button socket. 


Vacuum Impregnating Process.—The Doubleday-Hill 
Electric Company, 719 Liberty Avenue, Pittsburgh, Pa., is 
sending out a folder which describes its vacuum process 
for impregnating coils with insulating compound. 

Small Alternating-Current Motors.—Bulletin No. 201 
issued by the Reynolds Electric Company, 422 South Talman 
Avenue, Chicago, Ill., contains information on fractional- 
horse-power alternating-current motors for flashers. 


Cut-Out Boxes.—“Service Cut-Out Box and Meter 
Adapter” is the title of a revised bulletin designated as 
Section 3 being sent out by the Metropolitan Engineering 
Company, Forty-second Street Building, New York. 


Street-Lighting Units.—A catalog entitled “Second 
Reader,” issued by the National Lamp Works of the General 
Electric Company, Cleveland, Ohio, contains information on 
incandescent lamps for street and store-front lighting. 


Wooden Apparatus.—Catalog No. 115 issued by the 
American Wooden Ware Manufacturing Company, Toledo, 
Ohio, contains information on its hand-operated and elec- 
trically operated churns, washing machines and butter 
workers. 

Electrical Devices.—The Electric Engineers’ Equipment 
Company, Chicago, Ill., has issued a bulletin designated as 
No. 104, which describes and illustrates various types of 
busbar clamps, cable racks, floor air boxes, switchboard 
fittings, etc. 

Indirect-Lighting and Semi-Indirect-Lighting Units.— 
Catalog No. 4 published by the Luminous Unit Company, 
St. Louis, Mo., contains a number of attractive illustrations 
of various types of semi-indirect-lighting and indirect-light- 
ing fixtures. 

Brake Lining.—The Standard Woven Fabric Company, 
Framingham, Mass., has issued a booklet entitled “Jim 
Jams and His Jababout,” which contains a poem outlining 
the virtues of its product called “multibestos” for lining the 
brakes of automobiles. 


Electric Apparatus.—The Westinghouse Electric & Manu- 
facturing Company, East Pittsburgh, Pa., is sending out the 
following new catalogs: Folder No. 4205-B, entitled “For 
Better Projection”; Folder No. 4152, entitled “The Westing- 
house Sewing-Machine Motors”; Folder No. 4201, entitled 
“Automobile Battery Charging”; Folder No. 4266, entitled 
“How Electric Power Helps Manufacturers”; Folder No. 
4266, entitled “The Electric Breakfast Set”; Dealers’ Catalog 
No. 3001, entitled “Electric Fan”; Folder No. 22, entitled 
“Small Motors”; Descriptive Leaflet No. 7770, entitled 
“Electric Cam-Limit Switches”; Leaflet No. 3679, entitled 
“Electric Vehicle Battery-Charging Switchboard and Motor- 
Generator Set’; Descriptive Leaflet No. 3698, entitled 
“Motors for Linotype and Intertype Machines”; Leaflet No. 
3751, entitled “Current-Limiting reactance Coils.” 
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ELBA, N. Y.—The Elba Food Products 
Co., it is reported, is planning to construct 
u power house, one story, 52 ft. by 75 ft., 
in connection with its new canning and 
preserving factory. 

LONG ISLAND CITY, N. Y.—Bids will 
be received by C. B. J. Snyder, superin- 
tendent of school buildings, Department of 


Education, corner of Park Avenue and 
Fifty-ninth Street, New York, until March 
8 for electric work in Public School 85, 
Debevoise Avenue near Woolsey Avenue, 
Long Island City. Blank forms, plans and 
specifications may be obtained or seen at 
the above office and also at branch office, 


69 Broadway, borough of Queens. 

NEW YORK, N. Y.—Bids will be received 
by the board of trustees of Bellevue and 
Allied Hospitals Department of New York 
City, 415 East Twenty-sixth Street, New 
York, until Mareh 5 for providing all ma- 
terial and labor required for excavation, 
masonry, carpentry, steel and iron work, 
metal work and roofing, painting and glaz- 
ing, hardware, electric work, refrigerating 
and drinking water and all other work for 
the alterations to the present main building 


of the Harlem Hospital, 136th and 137th 
Streets and Lenox Avenue, borough of 
Manhattan. Blank forms and further in- 
formation may be obtained at the office of 
the contract clerk and auditor, 400 East 
Twenty-ninth Street. 

PERRY, N. Y.—Plans are being consid- 
ered by the Perry El. Lt. Co., of Perry, 


and the Warsaw Gas & El. Co., of Warsaw, 
to erect a transmission line between Perry 
and Warsaw, via Silver Springs, to con- 
nect the two plants. It is also proposed to 
supply electricity to farmers along the line. 
Later the company plans to build a central 
station and furnish electrical service to 
several small towns in this section. C. W. 
Torrey is manager. 

BUTLER, PA.—The Butler Lt., Ht. & 
Pwr. Co. is installing new equipment in its 
power station, which will double the gener 
ating capacity of the plant. The present 
boilers will be replaced with three boilers 
of 250 hp each, and two new engines with a 
rating of 500 hp and 400 hp will be installed 

PHILADELPHIA, PA.—An agreement 
has been reached between the Philadelphia 
El. Co. and the Keystone Tel. Co. whereby 
the former has obtained a lease of the sur- 
plus space in the underground conduits otf 
the telephone company for a period of 21 
years. 


CLINTON, N. J.—Bids will be received by 
the board of managers of the New Jersey 
State Reformatory for Women, Clinton, 
N. J., until March 5, for erection of electric 
transmission line. Plans and specifications 
are on file with the commissioner of chari- 
ties and corrections, State House, Trenton, 
N. J. 


WILMINGTON, DEL.—Bids will be re- 
ceived by the Street and Sewer Department, 
Wilmington, Del., until March 9 for lighting 
the streets of the city for a period of five 
years. The present contract expires April 1. 

BALTIMORE, MD.—Plans are being con- 
sidered for the installation of a turbine en- 
gine in the high-pressure power station on 
South Street, near Pratt Street, to cost 
about $15,000. Additional power is needed 
to supply electricity for lighting the city 
hall and court house; also for operating the 
elevators in the city hall. 


HUNTINGTON, W. VA.—The installa- 


tion of an ornamental street-lighting sys- 
tem in the business district is under con- 
sideration by the Board of Trade. 
MARLINTON, W. VA.—Application will 
be made to the Pocahontas County Com- 
missioners by A. E. Huddleston for per- 
mission to erect transmission lines from 


Seebert to the turnpike road between Hills- 
boro and Millpoint. 


LEXINGTON, VA.—The Blue Ridge Pwr. 
Co. is reported to be contemplating the 
construction of a dam over the James 
River on the old dam site at Balcony Falls. 
The water-power will be used to generate 
electricity 

SOUTH BOSTON, VA.—The 
ton El. Lt. & Pwr. Co., it is reported, has 
decided to make improvements to its elec- 
tric plant, involving an expenditure of 
about $10,000 

WASHINGTON, D. C.—Bids will be re- 
ceived by the general supply committee at 
its office in Washington, D. C., until March 
10 for furnishing materials, supplies and 
equipment for use by the executive depart- 
ments and independent government estab- 
lishments in federal building service under 
the control of the Treasury Department, 
supervising architect’s office, during the 
fiscal year beginning July 1, 1915, and end- 
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ing June 30, 1916, as follows: Class 6— 
electrical engineering and plumbing sup- 
plies; class 15—incandescent electric lamps 
(special form A); class 16—incandescent 
gas-lamp supplies; class 17—motor trucks 
(special form A); class 19—electric serv- 
ice, and class 20—telephone service. 
WASHINGTON, D. C.—Foreign trade op- 
portunities are announced by the Bureau of 
Foreign and Domestic Commerce in the 
Commerce Reports as follows: No. 15,646 
—The British Trade Commissioner for Aus- 
tralia reports that tenders are invited until 
March 10 by the Melbourne, Brunswick & 
Coburg Tramways Trust, Coburg, Victoria, 
Australia, for furnishing car equipment and 
air brakes for single-type trucks, single- 
truck combination car bodies, and wheel- 
guard equipment and operating gear. 
Copies of specifications, form of tenders, 
ete., may be obtained at the above office. 
No. 15,649—A business man in Russia re- 
quests an American consul to put him in 
communication with American firms with a 
view to purchasing electric and photo- 
supplies, etc. Correspondence 
should be in Russian or French. No. 15,650 
—A Russian merchant in the Far East has 
informed an American consular officer that 
he desires to receive catalogs, price lists, 
export discounts, ete., of electrical supplies 
and machinery of all kinds. No. 15,654—A 
firm in Denmark has requested an Amer- 
ican consular officer to put it in touch with 
American firms which are in a position to 
supply electric-lighting fixtures and fixtures 
suitable for gas and acetylene lighting. 
Correspondence may be in English. No 
15,627—A manufacturers’ agent in Austra- 
lia has informed an American consular 
officer that he wishes to get into communi- 
eation with American firms handling or 
manufacturing tolls and magnetos. It is 
stated that the agent wishes to submit bids 
for government business. No. 15,662—A 
business man in the United States has writ- 
ten the Bureau of Foreign and Domestic 
Commerce that a friend in the Near East 
wishes. to get in touch with manufacturers 
of electrical and hydraulic power plants, 
flour-milling machinery, gasoline boats and 
gasoline engines. No. 15,677—The Bureau 
of Foreign and Domestic Commerce is in re- 
ceipt of a letter from an agent in Spain 
who desires to represent American manu- 
facturers of and dealers in copper, iron 
and steel wire, copper, iron and steel bars 
and sheets, etc. Further information may 
be obtained from the Bureau of Foreign and 
Domestic Commerce, Department of Com- 
merce, Washington, D. C., or its branches. 


North Central 


BAY CITY, MICH.—The North American 
Chemical Co., of Bay City, has placed an 
order with the Westinghouse El. & Mfg. 
Co., of Philadelphia, Pa., for electrical 
equipment to replace the machinery now in 
use in the manufacture of chemicals 

DETROIT, MICH.—The Ford Motor Co., 


of Detroit, is installing four additional di- 


rect-current generators, 3800 kw each, in 
its Detroit plant. At the Walkerville 
(Ont.) plant a 900-kva Crocker-Wheeler 
alternating-current generator is being in- 
stalled. 

EATON RAPIDS, MICH.—tThe city of 


Eaton Rapids expects to install before next 
fall a 120-kva generator in the municipal 
electric-lighting plant. I. R. Ellison is su- 
perintendent. 

ENGADINE, MICH.—The Edwin C. Bell 
Co., of Engadine, is contemplating install- 
ing an electric plant in its factory and pro- 
poses to install equipment with sufficient 
output to supply electricity for lighting the 
streets and residences of the village. 


HOWARD Crry, MICH.—The City 
Council has awarded the Howard City El. 
Lt. & Pwr. Co. a new contract for street- 
lighting for a period of eight years, under 
the terms of which the present arc lamps 
are to be replaced with 30 150-watt tungs- 
ten lamps, work on which will begin as 
soon as the weather will permit Equip- 


ment for the proposed change has been pur- 
chased. G. W. Greene is owner and man- 
ager. 

PORTAGE, MICH The Township Board 
has decided to submit to the voters the pro- 
posal to issue $100,000 in bonds for the 
construction of a municipal electric-light 
plant, either at the April election or later at 
a special election. 

SAGINAW, MICH The proposal to 
issue $500,000 in bonds for establishing 
municipal electric-lighting plant in Saginaw 


was defeated at an election held Feb. 17 
BOWLING GREEN, OHIO.—The Board 

of Trustees of the Bowling Green State 

Normal School has awarded the contract 


for the construction of. the power house to 
Fitzpatrick & Haffner, of Columbus, for 
$45,881. 
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CLEVELAND, OHIO.—Bids 
ceived at the oftice of the commissioner of 
purchases and supplies, toom 3511, City 
Hall, Cleveland, until March 9, for a 3-ton 
motor truck for the Bridge Department. 
Specifications and bidding blanks may be 
obtained at the office of the commissioner of 


will be re- 


engineering, Room 405, City Hall. <A. R. 
Callow is commissioner of purchases and 


supplies. 


FREMONT, OHIO. 3ids will be received 
by the director of public service of the city 
of Fremont until March 4 for lighting the 
streets and public places with tungsten elec- 
tric lamps from March 1, 1915, to June 22, 
1922, according to plans and specifications 
on file in the office of the director of pub- 
lic service. 

IRONTON, OHIO.—The new plant of the 
Marting Iron & Steel Co. will be equipped 
for electrical operation. Energy for oper 
ating the plant will be furnished by the 
Ohio Valley El. Co. Equipment for the 
plant, it is understood, has been purchased. 


NEWARK, OHIO.—The Newark Furni- 


ture Co. has contracted with the Ohio Lt. 
& Pwr. Co., of Newark, for electricity to 
operate its plant. The company proposes 


to discard its steam plant. 
NEW BERLIN, OHIO.—Bids wit) he ro- 
ceived by the Village Council until March 
4 for lighting the streets and the public 
places in New Berlin with electricity or 
gas. The estimates provide for 40 or more 
electric lamps of 100 ep and one lamp of 
400 cp. Clyde R. Powell is clerk. 
RIPLEY, OHIO.—Bonds to the amount of 
$12,000 have been sold, the proceeds of 
which will be used for the construction of 
: municipal electric-lighting plant in Rip- 
ey. 
ST. PARIS, OHIO.—The village of St. 
Paris is contemplating extending the clus- 
ter-lamp street-lighting svstem this summer. 


J. C. Phelps is superintendent. 
STEUBENVILLE, OHIO.—The Steuben- 
ville & East Liverpool Ry. & Lt. Co., of 


Steubenville, is erecting an outdoor-type 
substation, equipped with 3000 kw in trans- 
formers, to receive energy from the plant of 
the American Gas & El. Co., of Wheeling, 
W. Va. B. J. Jones is manager. 
YOUNGSTOWN, OHIO.—The city of 
Youngstown has awarded the contract for 
street-lighting to the Youngstown & Sharon 


St. Ry. Co. for a period of 10 years. The 
contract calls for approximately 3200 
bracket lamps of 100 ep and 316 1000-ep 


and 600-cp lamps, to 
mental standards. Work will begin at once 
on the system. H. Whitford Jones & Co., 
of Cleveland, will supervise its installation. 
FALMOUTH, KY.—Bids are being re- 
ceived by the city of Falmouth on $3,000 in 
bonds, the proceeds of which are to be used 
for improvements to the municipal electric- 
lighting plant and water-works system. 
SMITH’S GROVE, KY.—The Town Board 
has awarded the contract for the construc- 
tion of an electric-light plant in Smith’s 
Grove to Gill Edwards, of Pembroke, Ky. 
_ ANGOLA, IND.—The Indiana _ Utilities 
Co., of Angola, has recently rebuilt its 13,- 
200-volt transmission line and installed new 
pumps. The company has purchased mate- 
rial for an ornamental lighting system and 
for street series (tungsten lamps) lighting 
system for Waterloo, Ind. ; not yet installed. 
Ik, J. Condon is general manager. 
CHALMERS, IND.—At a mass meetifig 
held recently favorable action was taken on 
the proposal to establish a municipal elec- 
tric-lighting plant in Chalmers. It is pro- 
posed to secure energy from the Fort Wayne 
& Northern Indiana Trac. Co. The present 
plans provide for the erection of a transmis- 
sion line from Battle Ground to Chalmers 
and the installation of a distributing system 
by the municipality of Chalmers. ‘ 
HUNTINGTON, IND.—The city of Hunt- 


be placed on orna- 


ington is now erecting a new municipal 
power station, equipped with one 250-kw 


Westinghouse turbine, new boilers and pip- 
ing throughout, three mercury-arc rectifiers, 
outfits of 100 lamps each; 200 magnetic-are 


lamps are also being installed. Material 
has already been purchased. J. W. Hier 
is superintendent. 

VINCENNES, IND.—R. S. Stangland, 
representing the City El. Ltg. Co., of 


Vincennes, it is reported, has agreed to the 
plan of the city officials to replace the pres- 


ent wooden poles and are lamps on Main 
Street with iron standards and cluster 
lamps. 

CHICAGO, ILL.—Bids will be received 
by William P. Huebner, secretary, North- 
west Park District, 2742 North Avers Ave- 
nue, Chicago, until March 1, for installing 
an underground electric-lighting system in 


park bounded by Diversey, Avers, Schubert 
and Harding Avenues. Plans are on file at 
the office of the superintendent of board. 
CUBA, ILL The Central Tllinois Lt. Co., 
of Cuba, is changing its primary distribu- 
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tion system from 
and will extend 


1100 volts to 2200 volts 
its transmission line to the 
property of the Star Coal Mine Co., a dis- 
tance of 144 mile, to supply electricity for 
motors. W. J. Turner is superintendent. 
KINMUNDY, ILL.—wWithin the next ten 
months the Kinmundy Lt. Co. expects to 
purchase one 50-kw, 60-cycle alternating- 
current generator with exciter (not yet de- 


cided whether single or three-phase system 
will be used), 15 or 18 transformers (200 


lamps to 12 lamps) and a car load of poles. 
J. C. Lee is owner and manager. 
KILBOURNE, WIS.—The frequency 
changer in the municipal electric-light plant 
is being rewound, increasing the output of 


the plant from 8&5 kw to 110 kw. OD. G. 
Howey is superintendent. ; 
POYNETTE, WIS.—The Poynette El. 


Co., recently organized, has applied to the 
City Council for a franchise to construct 
and operate an electric-light and power 
plant. Perry E. Speed is president. 

ROME, WIS.—The Bark River El. Lt. & 
Pwr. Co., of Rome, expects to extend its 


transmission lines to Helenville, 5 miles dis- 
tant, this spring, and possibly to Palmyra, 
a distance of 8 miles. A. A. Lepper is su- 
perintendent. 

BROOKSTON, MINN.—The City Council 
has passed an ordinance granting L. P. 
Runkle a franchise to construct and operate 
an electric-light and power plant in Brooks- 
ton. 

EVAN, MINN.—The contract for con- 
struction of an electric plant is reported to 
have been awarded to Johnson & Jensen. 

HENDRUM, MINN.—Plans are. being 
considered by the municipal authorities, it is 
reported, for the construction of a dam on 
Wild Rice Lake for the purpose of utilizing 
the power for an electric light and power 
plant. 

MARSHALL, MINN.—Bids will be _ re- 
ceived by the city of Marshall at the office 








of A. A. Regnier, city clerk, until March 1 
for one 100-kw alternating-current gener- 
ator and engine (directly connected), two 


switchboard panels and other accessories. 
Specifications ar® on file in the office of the 
city clerk, Marshall, Minneapolis Builders’ 
Exchange, Minneapolis, and at the office of 
W. C. Buck, consulting engineer, Minneapo- 
lis, Minn. 

MILLVILLE, MINN.—tThe installation of 
a municipal electric-lighting plant in Mill- 
ville is reported to be under consideration. 

STAPLES, MINN.—The Board of Public 
Works expects, within the next few months, 
to purchase material for distribution and 
lighting system, including wire, transform- 
ers, hoods and poles for changing street- 
lighting svstem from multiple to series sys- 
tem. F. W. Finsden is secretary. 

WINDOM, MINN.—Bids will be received 
by W. M. Hale, village recorder, Windom, 
until March 16 for construction of an elec- 
tric-lighting plant for the village of Windom 
as follows: (1) Furnishing and erecting one 
125-hp fire-tube boiler, breeching, piping 
connections, ete., one 75-kva and one 100- 
kva engine-driven generating unit, switch- 
board, ete.; (2) furnishing and erecting 
poles, wire, street lamps, transformers, etc., 
for electrical distribution system. Plans 
and specifications are on file in the office of 
the village recorder, Windom, and at the 
office of Earle D. Jackson, consulting engi- 
neer, Capitol Bank Building, St. Paul, Minn. 

WORTHINGTON, MINN.—Within the 
next 12 months the Board of Public Works 
expects to purchase electrical appliances 
and supplies, including heating and cooking 
apparatus, vacuum cleaners, washing ma- 
chines, etc., aggregating a total expenditure 
of about $5,000, for the Municipal Electric 
Light Department. W. H. Burchard is city 
clerk. 

CLERMONT, IA.—Within the next six 
months C. Miller & Sons, owners of the 
local electric-light plant, expect to erect 10 
miles of 13,000-volt single-phase transmis- 
sion line; also a distribution system in a 
town of about 1200, and to purchase some 
transformers. 

CRESTON, 
months the 
Pwr. Co. 


TA.—Within the next two 
Creston Mutual El. Lt., Ht. & 
expects to purchase three 
barometric condensers, cooling tower, etc., 
for its plant of 1000 hp. George E. Cor- 
nelius is manager. 

SLOAN, IA.—Steps have been taken to 
organize a company to install and oper- 
ate an electric-lighting plant in Sloan. 

THORNTON, IA.—The installation of a 
municipal electric-lighting plant in Thorn- 
ton is reported to be under consideration. 

ALBANY, MO.—The city of Albany ex- 
pects to extend the transmission lines of the 
municipal electric-lighting plant about 4 
miles into the outlying districts to supply 
electrcity to farmers for lamps and motors. 
W. E. Noonan is manager. 

BARNARD, MO.—The town of Barnard 
has granted a franchise to Oren Miller, of 
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Barnard, to construct and operate an elec- 
tric-lighting plant here; also a contract for 
street-lighting, which calls for 18 lamps. 
Machinery, it is understood, has been pur- 
chased. 

BETHANY. MO.—Improvements are be- 
ing made to the municipal electric-lighting 


plant, including tne installation of a 200- 
kva Allis-Chalmers generator and engine, 
directly connected. J. F. Springer is super- 
intendent. 

CLARENCE, MO. — The city of Clar- 
ence has recently placed a contract for 


un 200-hp Allis-Chalmers engine and a 120- 
kw Allis-Chalmers generator (directly con- 
nected) ; also for one 50-hp Chuse engine to 
be directly connected to a 40-kw generator. 
It is expected to change the system entirely 
this summer. Don McIntire is superintend- 
ent. 

HUME, MO.—The City Council has granted 
a franchise to Julian J. Ross, of Hannibal, 
to construct and operate an electric-light 


plant in Hume. An ice factory, it is un- 
derstood, will be built in connection with 
the electric plant. 

INDEPENDENCE, MO.—Plans are be- 


ing considered for extending the municipal 
electric-lighting service to the Lexington 
Road district, a distance of about 1 mile. 
KANSAS CITY, MO.—The Squire El. & 
Construction Co., of Kansas City, has been 
awarded the contract for the wiring and 
lighting fixtures for the new Cocacola 
Building (12 stories high). 
SPRINGFIELD, MO.— The Springfield 
City Wtr. Co. is contemplating the pur- 
chase of pumping and electrical machinery 


to be used in connection with equipping 
the deep wells of the company with elec- 
trically operated pumps. R. L. Pate is 
manager. 

WELLSVILLE, MO.—Plans are being 
considered for the construction of a mu- 


nicipal electric-lighting plant in Wellsville, 
for which bonds have already been voted. 
CARPIO, N. D.—Plans are being consid- 
ered for the installation of a municipal elec- 
tric-lighting plant in Carpio. 
COGSWELL, N. D.—The Cogswell El. 
Lt. & Pwr. Co. expects to purchase one en- 


gine and generator within the next six 
months. H. L. Taylor is secretary. 
EPPING, N. D.—H. A. Gerling, of Ep- 


ping, it is reported, is planning to install an 
electric-lighting plant. 

HEBRON, N. D.—Within the next few 
months the Hebron El. Lt. & Pwr. Co. ex- 
pects to purchase material, including poles, 
wire, cross-arms, ete. (small amount), for 
extensions to its system. The company is 
also contemplating establishing a day serv- 
ice. E. L. Carlton is secretary and man- 
ager. 

LAKOTA, N. 
months the Lakota 
to erect 1 mile of 


D.—Within the next three 
Lt. & Pwr. Co. expects 
1100-volt transmission 
line to supply electricity to farmers near 
this city. The company has recently in- 
stalled one 100-hp high-pressure boiler and 
a 65-hp steam engine. James P. Larson is 
manager. 

LIDGERWOOD, N. D.—Within the next 
eight months the Lidgerwood Mill Co. ex- 
pects to purchase electrical supplies, a num- 
ber of electrical ranges, vacuum cleaners, 
washing machines, ete. ; also within the next 
12 months to purchase incandescent lamps 
amounting to $300. W. R. Movins is presi- 
dent. 

MILNOR, N. D.—The town of Milnor has 
granted a franchise to David Vail to install 
and operate an electric-lighting plant in Mil- 
nor. 

MINOT, N. D.—The Northern Tel. Co., of 
Minot, expects to purchase within the next 
one or two months a motor-driven pump for 
the city water supply. C. H. Coar is gen- 
eral superintendent. 

WOONSOCKET, S. D.—The Schuler El. 
Co., of Woonsocket, has recently remodeled 
its plant and installed steam engines. The 
company proposes to extend its transmission 
lines and supply electricity to six smaller 
towns this summer. A. G. Shuler is presi- 
dent and manager. 

ADAMS, NEB.—Bids will be received by 
Charles Putney, village clerk, Adams, Neb., 
until March 12, for furnishing one oil en- 
gine, one generator, poles and material for 
construction of an electric-light plant, to 
cost about $4,000. For details see proposal 


columns. 

DAVID CITY, NEB.—Within the next 
three months the city of David City ex- 
pects to purchase one 100-hp boiler, one 


150-hp to 250-hp Corliss engine and a 30-hp, 
2300-volt motor, wire for line construction 
and other supplies for the municipal elec- 
tric-light plant ; also some vacuum cleaners, 
washing machines, ete. The city will also 
erect some new transmission lines. F. 
Harbican is manager. 

EDGAR, NEB.—The City Council has 
called a special election to be held March 
4 for the purpose of submitting the proposal 








FEBRUARY 27, 1915 


to issue $13,500 in bonds for the purpose 
of extending and remodeling the municipal 
electric-lighting plant. 

McCOOK, NEB.—Within the next three 
or four months the McCook El. Co. expects 


to purchase one 115-120-hp four-valve en- 


gine. Alexander Speer is general superin- 
tendent. 
OMAHA, NEB.—The Omaha & Lincoln 


Ry. & Lt. Co., of Omaha, is rebuilding its 
plant, material for which has already been 
purchased, The company has extended its 
service to six towns since Jan. 1, 1914. A. 
H. Huntington is superintendent. 

BLUE RAPIDS, KAN.—The 
County Pwr. & Lt. Co., of Blue Rapids, has 
just completed the installation of two new 
Leffel waterwheels and two vertical-type 
General Electric generators of 150 kw each, 
with Lombard governor, General Electric 
switchboard, exciters, etc. The company 
will install a steam plant as soon as con- 
nections are made to adjoining towns. J. G. 
Strong is secretary and manager. 

GRIDLEY, KAN.—Plans 
sidered for the installation of an electric- 
lighting system in Gridley. Energy to op- 
erate the proposed system will probably be 
obtained from the Burlington Lt., Pwr. & 
Mfg. Co., of Burlington. 

HAYS, KAN.—Plans are being considered 
for the installation of a municipal electric- 
light plant, to cost about $10,000. 

LEAVENWORTH, KAN.—The contract 
for wiring and lighting fixtures for St. 
Mary’s Academy, Leavenworth, is reported 
to have been awarded to the Squire El. 
& Construction Co., of Kansas City, at 
$15,000. 

LYONS, KAN.—The Lyons El. & Mfg. 
Co. has placed a contract with the West- 
inghouse El. & Mfg. Co., of Pittsburgh, Pa., 
for a 125-kw, three-phase, 60-cycle, 2400- 
volt generator, which will be directly con- 
nected to a 225-hp engine. 


Marshall 


are being con- 


OSAWATOMIE, KAN.—Plans are being 
considered for remodeling the municipal 
electric-lighting plant, bids for which will 
soon be called for. 

POMONA, KAN.—Plans are being con- 
sidered to install an electric-lighting sys- 


tem in Pomona. It 
electricity to operate 
electric plant in 


is proposed to secure 
the system from the 
Ottawa. The project in- 
volves the erection of a transmission line 
between Pomona and Ottawa. An election 
will be held to submit to the voters the pro- 
posal to issue $10,000 in bonds to build the 
plant and transmission line. 

POWHATTAN, KAN.—The Council is 
contemplating calling an election to submit 
to the voters the proposal to issue $10,000 
in bonds for the installation of a municipal 
electric-lighting plant in Powhattan. 

SALINA, KAN.—The Salina Lt., Pwr. & 
Gas Co. is reported to be contemplating im- 
provements to its plant during 1915, to cost 
about $40,000. The present plans provide 
for addition to power station, installation 
of boilers and generating equipment, ete. 

WELLINGTON, KAN.—The City Com- 
missioners have awarded the contract for 
equipment, including engines, generators, 
etce., for the new municipal electric plant to 
the Westinghouse El. & Mfg. Co., of Pitts- 
burgh, Pa., at $30,700. 

WINFIELD, KAN.—Arrangements, it is 
reported, are being made by the Broken Ar- 
row Lt. & Pwr. Co., of Winfield, to increase 
the output of its plant. Contracts have been 
placed for a 125-kw alternator and switch- 
board. The generator will be directly con- 
nected to a Skinner engine. 


Southern States 


LOUISBURG, N. C.—Within the next two 
months the manager of the municipal elec- 
tric-light plant expects to purchase about 
100 poles. R. C. Beck is superintendent. 

WILSON, N. C.—The city of Wilson has 
petitioned the State Legislature for author- 
ity to issue $80,000 in bonds, the proceeds 
to be used to rebuild the municipal electric- 
light plant. 

CORDELLE, GA.—The City Council is 
considering calling an election to submit to 
the voters the proposal to issue bonds for a 
municipal electric-lighting plant. 

DARIEN, GA.—The Darien Mfg. Co. has 
taken over the property of the Darien Ice 
& Lt. Co. and is moving the plants to the 
river front. Slabs and sawdust from the 
sawmill will be used for fuel. Charles M. 
Tyson is president. 

HAWKINSVILLE, +A.—The city of 
Hawkinsville has placed an order for a 
four-valve Harrisburg engine to be directly 
connected to a 75-kva generator, which will 
be installed within 90 days; also for a 
25-hp, three-phase, 2300-volt motor con- 
Platt Iron Works three-stage, 





nected to a 
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170-ft.-head centrifugal pump to lift 250 gal. 
per minute. E. L. Wilson is general super- 
intendent. 

MOULTRIE, GA.—The city of Moultrie is 
now installing an ornamental lighting sys- 
tem, consisting of 100 standards carrying 
five-lamp clusters. The generating capacity 
of the municipal electric-light plant has re- 
cently been doubled; additional boilers will 


probably have to be installed during the 
year. J. M. George is superintendent. 
CLARKSVILLE, TENN.—Bids will be 
received at the office of the supervising 
architect, Treasury Department, Washing- 
ton, D. C., until March 22 for new toilet 
room, lighting fixtures, etec., in the United 
States post office, Clarksville, Tenn. For 
details see proposal columns. O. Wende- 


roth is supervising architect. 

TAZEWELL, TENN.—The installation of 
an electric-light plant in Tazewell is re- 
ported to be under consideration. 

BAY MINETTE, ALA.—The city of Bay 
Minette has awarded the contract for the 
construction of an electric-lighting plant, 
water-works and sewer system to the Sulli- 
van, Long & Haggerty Co., of Bessemer. 
The equipment of the electric plant will in- 


clude one 50-kva. three-phase, 2300-volt 
generator, two-panel switchboard, exciter 
and about 2 miles of pole line. 


ACKERMAN, MISS.—The city of Acker- 
man expects to erect within the next six 
months a three-phase transmission line to 
pumping station, 2 miles distant; also to 
purchase a pump and 10-hp motor for 
pumping water from a 50,000-gal. concrete 
reservoir (vet to be constructed), and ma- 
terial for the above transmission line. A. 
J. Collins is superintendent. 


BROOKHAVEN, MISS.—Within the next 
two or three months a small quantity of 
line construction material for ordinary re- 
pairs for the municipal electric-light sys- 
tem will be purchased. R. S. Purser is su- 
perintendent 

CLARKSDALE, MISS.—Within the next 
six months the city of Clarksdale expects 


to purchase a 

erator. W. S. 

ent. 
GREENVILLE, 


new boiler, turbine and gen- 
3obo is general superintend- 


MISS.—Bids will be re- 
ceived by J. E. Leppert, chairman building 
committee, Greenville, Miss., until March 
15, for construction of a high school build- 
ing in Greenville, including heating, plumb- 
ing and wiring. Plans and specifications 
may be obtained upon application to R. H. 
Hunt, architect, Chattanooga, Tenn., for 
which a deposit of $25 will be required, to 
be refunded upon return of same. 


RUSSELLVILLE. ARK.—Application has 
been made to the City Council by Edward 
H. Crow, of St. Louis, Mo., for a franchise 
to supply electricity in Russellville for a 
period of 40 years. 


BASTROP, LA.—Bonds to the amount of 
$16,000 have been voted for improvements 
to the municipal electric-light plant and 
water-works system. 


FREDERICK, OKLA.—The Foster-Har- 
ris Gin & El. Co., of Frederick, which owns 
the local electric plant, has purchased from 
the Westinghouse El. & Mfg. Co., of Pitts- 
burgh, Pa., a 250-kw generator (belted), 
which will replace a 75-kw machine. 

ABILENE, TEX.—Improvements are 
being made to the plant of the Abilene Gas 
& El. Co., including the installation of two 
400-hp water-tube boilers and one 500-kw 
turbo-generator, with switchboard for gen- 
erator and exciters. Contracts for the work 
have been awarded. A. V. Wainwright is 
vice-president. 

HENDERSON, TEX.—The Henderson 
Cotton Oil & Gin Co., which furnishes elec- 
tricity at both flat and meter rate, is con- 
templating the purchase of 200 meters and 
discontinuing the flat-rate service. O. E. 
Morris is superintendent. 

SOMERVILLE, TEX.—The Somerville Ice 
Co. has purchased the local electric-light 
plant. It is understood that improvements 
will be made to the property. 

VICTORIA, TEX.—The Texas Southern 
El. Co., of Victoria, is erecting a 23,000- 
volt, three-phase transmission line between 
Victoria and Cuero, a distance of 31 miles. 
W. B. Du Pre is general manager. 





Pacific States 


ELLENSBURG, WASH.—tThe city of El- 
lensburg expects to build a new concrete 
forebay and a new power house. The ma- 
chinery now in use will be removed to the 
new station and a new 325-hp boiler and a 
1000-kw steam turbine will also be installed. 
E. T. Butler is manager. 

EVERETT, WASH.—Bids will be _ re- 
ceived at the office of the supervising archi- 
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tect, Treasury Department, Washington, 
D. C., until March 22, for construction, in- 
cluding mechanical equipment, lighting 
tixtures and approaches, of the United 
States post office at Everett, Wash. Speci- 
fications may be obtained from the above 
office or the custodian of site at Everett. 


O. Wenderoth is supervising architect. 


GRANITE FALLS, WASH. Ce 
Cleaver, manager of the Granite Falls El 
Co., is making investigations for the elec- 
trolytic manufacture of oxygen and would 


like to receive catalogs and 
paratus for same. 
SEATTLE, WASH. 
Works has recently 
Sound Trac., Lt. & 


prices on ap- 
—The Board of Public 
granted the Puget 
Pwr. Co., of Seattle, 
permission to erect transmission lines on 
West Forty-first Street, Sixth Avenue 
Northwest and West Sixtieth Street. 

OAK PARK, CAL.—Steps have been 
taken by the Oak Park Business Men's As- 
sociation to secure an electrolier lighting 
system in the business district of the city. 

PORTERVILLE, CAL.— The Business 
Men’s Association has appointed a commit- 
tee to take up with the property owners in 
the business district the proposal to install 
an electrolier lighting system in the busi- 
ness section of the city. 

KELLOGG, IDAHO.—Within the next 
five months the Bunker Hill & Sullivan 
Mining & Construction Co., of Kellogg, ex- 
pects to purchase insulators, underground 
cable, wire, meters and lamp-posts. Walter 
Cc. Clark is superintendent. 

SALT LAKE CITY, UTAH.—A bill 
been introduced by Senator Eckersley into 
the Utah Legislature for the creation of 
special lighting improvement districts, un- 
der which property owners on any street or 
subdivision may petition the City Commis- 
sion to create special lighting improvement 
districts to install lighting systems, the cost 
to be assessed against the property bene- 
fited. It is believed that if this bill passes 
th Legislature and is approved by the Gov- 
ernor, at least 6 or 7 miles of special street- 
lighting systems will be installed in Salt 
Lake City and Ogden early in the spring. 


has 


FLORENCE, ARIZ.—A movement has 
been started for the erection of an elec- 
tric transmission line from Florence to 


Sacaton. The matter has been referred to 
the board of governors of the water asso- 
ciation at Phoenix. It is proposed to sup- 
ply electricity to ranchers along the line as 


well as in Sacaton. 

TOMBSTONE, ARIZ.—Steps will be 
taken immediately by the City Council to 
make investigations and secure estimates 
of the cost of the installation of a mu- 


nicipal electric-lighting plant in Tombstone. 


CHOTEAU, MONT.—The Montana Pwr. 
Co., of Butte, it is reported, will extend its 
transmission lines to Choteau, work to be- 
gin as soon as the weather permits. 


GLASGOW, MONT.—Extensive improve- 
ments will be made to the municipal elec- 
tric-lighting system this spring, including 
the construction of a new power house, the 
erection of a brick smokestack and the in- 
stallation of a 225-hp four-valve engine, one 
200-hp water-tube boiler and a 150-kw gen- 





erator. H. J. Hughes is superintendent and 
purchasing agent. 
CASPER, WYO.—The Natrona County 


El. Co., of Casper, expects to install a 400- 
kw generating unit this summer. Two new 
Erie City water-tube boilers of 250 hp each 
are now being installed. J. A. Ward is gen- 
eral manager. 

DENVER, COL.—The Colorado Pwr. Co., 
of Denver, it is reported, is contemplating 
the installation of an auxiliary steam- 
power plant near Denver. 

LAS CRUCES, N. M.—The Las Cruces El. 


Lt. & Ice Co. expects to purchase a 250-hp 
Diesel-engine-driven unit within the next 


few months. D. W. Morgan is manager. 


Canada 


WINNIPEG, MAN.—An additional 50060- 
kva Westinghouse generator and an Escher 
& Wyss water turbine are being installed in 
the municipal electric plant at Point du 
Bois ; two 6000-kva synchronous condensers 
are also being installed in the city station 
to take care of the line regulation. E. V. 
Caton is chief engineer. 

DUTTON, ONT.—The Town Council, it is 
reported, will ask for bids in the spring for 
electrical equipment, to include transform- 
ers, switches, etc., to cost about $15,000. 

WALLACEBURG, ONT.—tThe electric 


plant owned by the Wallaceburg Cas Co. 
has been taken over by the municipality. 
The purchase price was $36,975. W. R. 


Waghorne, superintendent of the company, 
retains the same position with the town. 








UNITED STATES PATENTS ISSUED 
FEBRUARY 16, 1915. 
{Prepared by Robert Starr Allyn, 16 Ex- 


change Place, New York, N. Y.] 


1,128,279. EXLECTRIC-WAVE AMPLIFIER; H. 
De F. Arnold, East Orange, N. J. App. 


filed May 16, 1914. 
elements. 

1,128,280. ‘THERMIONIC DETECTOR; H. De 
F. Arnold, East Orange, N. J. App. filed 
June $8, 1914. Andiron with pair of input 
electrodes similarly connected to negative 
pole of local input circuit and oppositely 
connected to the source of current to be 
detected. 

1,128,292. ELECTRIC-WAVE AMPLIFIER; E. 
H. Colpitts, East Orange, N. J. App. filed 
Jan. 3, 1914. One andiron repeats posi- 
tive parts and other andiron repeats 
negative parts of the input 


| 


Employs two andiron 


Waves. 


1,128,932 


1,128,313 PROCESS OF 
FROM NICKEL AND 
Propucts; N. V. 


SEPARATING COPPER 
MATTE AND OTHER 
Hybinette, Christian- 


sand, Norway. App. filed June 5, 1912. 
Copper-nickel matte slab subjected to 
electrolytic action as an anode. 

1,128,315. PROCESS OF CIRCULATING SOLU- 


TION FOR ELECTROLYSIS; N. V. Hybinette, 
Christiania, Norway. App. filed June 5, 
1912 Electrolyte passed alternately into 
the bottom and top of the cathode com- 
partment. 


1,128,316. ANODE FOR ELECTROLYSIS; N. V. 
Hybinette, Christiania, Norway. App 
filed June 5, 1912. Nickel, copper and 
sulphur with an electrolytically treated 
surface. 

1,128,366. ELECTRICAL 


HEATING DEVICE; E. 


H. Ruckle, Chicago, Ill. App. filed June 
10, 1914. Hot-plate for use on electrical 
stoves. 

1,128,383. SINGLE-SPARK APPARATUS FOR 
INTERNAL-COMBUSTION ENGINES; E. W 
Stevens, Baltimore, Md. App. filed Aug 


31, 1914. Solenoid for holding open the 
main contacts. 


1,128,405. TESTING APPARATUS FOR METERS ; 
L. R. Brooks, Pittsburgh, Pa. App. filed 
Aug. 17, 1912. Permits testing without 
interfering with the customer’s service. 

1,128,422. PRINTING TELEGRAPH RECEIVER; 
A. F. Dixon, Newark, N. J. App. filed 
March 19, 1914. One selection of the ro- 
tating-current distributer can be retained 
while another selection is being prepared. 


1,128,424. INSULATOR; J. D. E. Duncan 


(deceased), East Orange, N. J App. 
filed Sept. 9, 1907 Compound; high- 
tension. 


1,128,427. METHOD OF TREATING MOLDS 
USED IN THE ART OF ELECTROTYPING; G 
E. Dunton, New York, N. Y. App. filed 
June 23, 1914. Insulating the mold from 
its molding pan 


1,128,439 SIGNAI 


-~CONTROLLING MEANS FOR 
RAILWAY GATES; J A. Gasse, Clare- 
mont, N. H App. filed Sept. 12, 1911 
Attached to gate and thrown into and 
out of operation by the lowering and 
raising of the gate 
1,128,469 AUTOMATIC TELEPHONE Ix- 
CHANGE; G. W. Lorimer, Piqua, Ohio 


App. filed May 31, 
1,128,481. AMALGAMATING 
CHINE; C. G. Miller, Chicago, Ill App 
filed July 17, 1912 For plating or gal 
vanizing structural bars continuously and 
progressively. 
1,128,492 


1906 Division starter 


OR PLATING MA 


TELAUTOGRAPHIC APPARATUS: H 

W. O'Neill, Brooklyn, N. Y. App. filed 
Feb. 24, 1912. Short-circuiting buzzer for 
vibrating the pen-moving parts. 

1,128,493 TELAUTOGRAPHIC APPARATUS; H 
W. O'Neill, Brooklyn, N. Y. App. filed 
March 7, 1912. Condenser through alter- 
nating-current waves vibrates the per 
moving parts 

SAFETY 


1,128,498 


APPARATUS FOR RAILWAY 





ELECTRICAL WORLD 


Weekly Record of Electrical Patents 


Buffalo, N. Y. 
Includes contact 


Systems; A. Pecorella, 
App. filed Oct. 6, 1914. 
rails along the tracks. 


1,128,515. WerELDING PIECE FOR ELECTRICALLY 


WELDED METAL WorK; A. F. Rietzel, 
Charlestown, R. I. App. filed Sept. 16, 
1909. Welding blank of tapered con- 
struction. 

1,128,552. DetTector; F. B. Turner, Hunt- 
ington Beach, Cal. App. filed June 4, 
1914. Contact member adjustable for en- 


gagement with any one of a number of 
crystal masses. 

1,128,554. ELECTRIC HEATER: W. B. Un- 
derwood, Erie, Pa. App. filed Jan. 30, 


1914. effected between 
the resistor 


1,128,562. 


Pressure contact 
and lead. 


ELECTROMAGNET; H. G. Webster, 


Chicago, Ill. App. filed Sept. 28, 1907. 
Differential ; for telephone work. 
1,128,568 RAILWAY SWITCH OR THE LIKE; 


a 


aie 





Automatic Train Stop 


Neb. 
Self-adjusting ; 


App. filed 


elec- 


Anderson, 


2G 
av, 


Sap: Omaha, 
March 1909, 
trically operated. 

5 RAILWAY 


1,128,570. SwWITCH-OPERATING 


MECHANISM OR THE LIKE; W. A. Austin, 
Omaha, Neb. App. filed Oct. 16, 1909. 
Actuating motor arranged wherever con- 


venient. 

1,128,582 AUTOMATIC STOP; V. H. Carman, 
Indianapolis, Ind. App. filed Aug. 4, 
1913. .For stopping switch at an inter- 
mediate point; star-delta switch. 

1,128,600. ELecTrRICAL TYPE TELEGRAPH ; F. 


C. Grasme, Hoboken, N. J. App. filed 
March 19, 1914. Stock ticker. 
1,128,640. ELectric FURNACE AND PROCESS 


OF HEATING SUBSTANCES UNIFORMLY AND 

AT A CONTROLLABLE TEMPERATURE; E. F. 

Von Wilmowsky (deceased), Boston, Mass 

App. filed Oct. 28, 1896. Heats sub- 

stances uniformly and continuously at 

controllable temperature in an _ electric 
are 

1,128,644. LIGHTER FoR Gas Stoves; T. L. 
Wiese, Milwaukee, Wis. App. filed April 
14, 1913. Igniting burner opened and 
lighted by single act of pressing button. 

1,128,646. TELEPHONE-EXCHANGE SYSTEM ; 
J. L. Wright, Washington, D. C. App. 
filed March 8, 1912. Improved means 
controlling the signal circuit during the 
establishment and completion of a con- 
nection. 

1,128,660. CALL-DISTRIBUTING TELEPHONE 
SYSTEM; H. P. Clausen, Rochester, N. Y. 
App. filed June 26, 1911. Has means for 
counting the calls received by the various 
operators. 

1,128,690. ELEecTRIC RIVETING MACHINE; C. 
Knoth, Newark, N. J. App. filed Sept. 26, 
1914 Improved means for heating the 
heads of rivets while pressing the heads 
upon the parts which they connect. 

1,128,692. Moror CONTROLLER; C. J. Kruse, 


Cleveland, Ohio. App. filed Jan. 5, 1911. 
For causing motor to give ‘“kick-off’’ to 
its load and for protecting motor after 


dynamic braking circuit has been estab- 


lished. 

28,701 CENTRAL-STATION SWITCH AP- 
PARATUS FOR AUTOMATIC TELEPHONE SyYs- 
TEMS; F. A. Linquist and J. J. Brownrigg, 


Lea 


Chicago, Ill. App. filed May 19, 1903. 
Calling subscriber receives a “busy” 
signal which does not disturb thé called 


subscriber. 

1,128,731 ELECTRIC-HEATING DEVICE; FE. B. 
Spencer, Kenmore, N. Y. App. filed April 
30, 1914. For heating and expanding 
automobile rims, wagon tires, etc. 


1,128,744 PUSH-BUTTON; W. W. Barcy, 
Jr., Detroit, Mich. App. filed March 7, 
1914 All the elements can be assem- 
bled before the switch is applied to the 
wall. 

1,128,746 CREEPER; F. N. Bierce, Cincin- 


nati, Ohio. App. filed Jan. 13, 1914. For 
threading a line through conduit; special 
toggle construction. 
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1,128,747. 
PORCELAIN INSULATORS ; W. Boehm, Char- 
lottenburg, Germany, App. filed Feb. 24, 


METHOD OF MANUFACTURING 


1913. Fills pores with insulating com- 
pound and exposes to the action of ozone. 
1,128,764. Fuse; E. G. Davis, Paris Cross- 
ing, Ind. App. filed May 4, 1914. De- 
tachable end-cap construction. 
1,128,777. TELEPHONE SYSTEM; C. E. 
Hague, Rochester, N. Y. App. filed April 


22, 1910. Call-distributing system. 
1,128,817. VALVE DETECTOR FOR WIRELESS ; 
G. W. Pickard, Amesbury, Mass. App. 


filed July 3, 1912. Prevents interruptions 
due to the building up of static charges. 


1,128,842. CoNnpuIT CLAMPING PLATE AND 


Disk; W. A. Bonnell, Brooklyn, N. Y. 
App. filed June 23, 1913. Armored cable 
clamping plate with knock-out disk in- 
tegral therewith. 

1,128,857. SELECTIVE SIGNALING SYSTEM 
FOR Party LINES; E. B. Craft, Hacken- 
sack, N. J. App. filed June 29, 1910. 


Train dispatching. 

1,128,905. AGITATING ELECTRIC 
Tor; L. St. D. Roylance, San Francisco, 
Cal. App. filed Nov. 14, 1913. Bearings 
positively protected from contact with the 
solution. 


AMALGAMA- 


1,128,914. MAGNETO ELECTRIC GENERATOR ; 
Cc. A. Stone and G. C. Brown, Buffalo, 
N. Y. App. filed Sept. 8, 1908. Arma- 
ture has a primary and a_ secondary 


winding thereon. 

1,128,927. TELEPHONE 
D. H. Wilson, New York, N. Y. App. 
filed April 11, 1918. Repeater is used 
upon a grounded circuit. 

1,128,930. TELEPHONE SYSTEM; F._ V. 
Young, Lyndhurst, N. J. App. filed June 
19, 1914. Improved  signal-controlling 
means. 


1,128,932. 


REPEATING DEVICE; 


AUTOMATIC TRAIN STOP; F. G. 
Bastian, Buffalo, N. Y. App. filed Jan. 
22, 1918. Controlled by trolley, special 
brake and throttle control. 

1,128,943. TELEPHONE RELAY; S. 
London, England. App. filed Jan. 3, 
Highly sensitive variable resistance 
inclusion in local circuit. 

1,128,944. ELECTRICAL RELAY; S. G. Brown, 
London, England. App. filed Jan. 3, 1912. 
For wireless work or long telephone lines. 


G. Brown, 
1912. 
for 


1,128,945. PORTABLE ELECTRIC LAMP; J. J. 
Brownrigg, H. Henderson and A. E. Case, 
Marion, Ind. App. filed Feb. 6, 1914. 


Takes an ordinary dry cell. 


ea 











1,128,945—Portable Electric Lamp 


1,128,956. APPARATUS FOR HANDLING ELEC- 
TRIC CONNECTOR OR TAPPING DEVICES; J. 
M. Downs, Savannah, Ga. App. filed 


March 9, 1914. For applying spring con- 
nectors to high-tension wires and removy- 
ing same therefrom with safety. 

1,128,966. PROCESS OF MAKING PEROXIDE 
OF HYDROGEN; F. Fischer, Charlotten- 
burg, Germany. App. filed May 7, 1913 
Electrolysis carried out at pressure above 
atmospheric. 

1,128,978. TiImMeR; F. C. Hersee, Roslindale, 
Mass. App. filed July 13, 1914. Has 
relatively stationary contacts in the form 
of spring-pressed balls. 


1,129,036. ELectric Moror; E. G. Hoff- 
mann (deceased), New Rochelle, N. Y 
App. filed July 27, 1907. Special con- 
struction; for propulsion of motor ve- 
hicles. 

1,129,051. LIQUID-LEVEL REGISTER AND 
ALARM; M. G. Crooks, Evansville, Ind. 
App. filed March 20, 1914. For automo- 


biles; sounds alarm when predetermined 
low point is reached. 





